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Galvanic coupling between GECM(graphite epoxy composite material) and metallic materials can facilitate corrosion
of metals and alloys because GECM is noble and electrically conductive. Galvanic corrosion is affected by many
factors including metallic materials, area ratio, surface condition, and corrosivity. This work aims to evaluate
the effect of area ratio on galvanic corrosion between GECM and several metals. In the case of glavanic coupling
of carbon steel and Al to GECM, corrosion rate increased with increasing area ratio. Corrosion rate of sensitized
STS 3168 stainless steel decreased a little at an area ratio 1:1 but increased at an area ratio 30:1. It is considered
to be due to that area ratio affects galvanic corrosion more in less corrosion resistant alloys. However, in case
of STS 316 and Ti, galvanic coupling reduces corrosion rate by the formation of passive film.
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(c) front(OM, x50) (d) side(OM, x50)

Fig. 1. Scanning electron microscope (a, b) and optical microscope images(c, d) of cross-packed GECM.
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Fig. 2. Variation of (a) galvanic current density and (b) galvanic potential in galvanic corrosion test(area ratio 30:1) with GECM
by immersion method(25C, 3.5% NaCl).
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Fig. 3. Variation of corrosion rate in galvanic corrosion test(area ratio 30:1, immersion method, 25C, 3.5% NaCl) between
GECM and metals; (a) STS 316 stainless steel, (b) STS 316S stainless steel, (c) Carbon steel, (d) Ti and (e) AL
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Fig. 4. Relationship between corrosion rate by weight loss and
corrosion rate by galvanic current (25°C, 3.5% NaCl) at an area
ratio (30:1) of GECM and metal specimens.
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