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A New Mixing Method of SiC Nanoparticle Reinforced Epoxy
Composites with Large Concentration of SiC Nanoparticle

Dong-Jun Kwon*, Pyeong-Su Shin**, Jong-Hyun Kim**, Joung-Man Park**

ABSTRACT: SiC nanoparticles were used to increase flexural properties of polymer matrix. This study was to
manufacture huge concentration SiC nanoparticle/epoxy composites and to evaluate the dispersion. During mixing SiC
nanoparticle and epoxy, 20 wt% SiC nanoparticle in total composites was used with both stirrer and sonication
equipment together. Mixing speed and dispersion were improved with the method by using both stirrer and
sonication equipment at the same time via mechanical test and FE-SEM. Based on the results, modeling of SiC
nanoparticle dispersion could be established. Ultimately, unidirectional carbon fiber reinforced composites was
manufactured using 20 wt% SiC nanoparticle/epoxy. Mechanical property of CFRP using dual stirrer and sonication
mixing method was better than composites by single sonication mixing method.
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Fig. 1. Schematic models of SiC dispersion method: (a) sonica-
tion; (b) sonication plus magnetic; (c) double sonication;
and (d) stirrer plus sonication
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Fig. 2. Schematic model of dual mixing method for SiC/epoxy
paste
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Fig. 3. FE-SEM of SiC nanoparticle
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Fig. 5. Mixing time and tensile strength of SiC/epoxy paste with
different spindle rpm
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ites with different heating conditions
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Fig. 9. Tensile stress of SiC/epoxy composites with different
mixing methods: (a) sonication in Fig. 1(a); and (b) dual
mixing method (stirrer plus sonication) in Fig. 2
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Fig. 10. FE-SEM photos of tensile fracture surface of SiC/epoxy
composites with different mixing methods: (a) sonica-
tion in Fig. 1(a); and (b) dual mixing method (stirrer plus
sonication) in Fig. 2

160

1401 TN
120
100
80
60

40

Compression Stress (MPa)

20

0 1 1 | 1
0 04 08 12 16 2

Deflection (mm)

Fig. 11. Compressive test of SiC/epoxy composites with differ-
ent mixing methods: (a) sonication in Fig. 1(a); and (b)
dual mixing method (stirrer plus sonication) in Fig. 2
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Fig. 12. FE-SEM photos of surfaces of CF/20wt% SiC/epoxy pre-
preg with different mixing methods: (a), (c) sonication
in Fig. 1(a); and (b), (d) dual mixing method (stirrer plus
sonication) in Fig. 2

Table 1. Mechanical properties of carbon fiber reinforced SiC/
epoxy composites with different mixing methods

Dual mix-
Properties Method | Unit |Sonication|, i
ing method
0° Flexural Modulus| ASTM D790 | GPa | 145 (20)" | 161 (15)
0° Flexural Strength | ASTM D790 | MPa | 1750 (40) | 1964 (23)
0° Interlaminar |\ o osgal Mpa | 85(18) | 101 (12)
Shear Strength
0° Tensile Modulus |{ASTM D3039| GPa | 150 (30) | 163 (24)
0° Tensile Strength |ASTM D3039| MPa | 2200 (19) | 2310 (12)

()*: Standard deviation
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