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Aluminum alloy matrix may be used for manufacturing lighter automobiles. However, galvanic corrosion
may occur between the rivet joint combining aluminum alloy matrix and a CFRP (carbon fiber reinforced
plastic) laminate. The possibility of galvanic corrosion may be investigated by measuring galvanic couple
currents. Two types of galvanic current measuring methods were used. One method is to use potentiodynamic
polarization curves and the other is the ZRA (zero resistance ammeter) method. For galvanic corrosion
experiments graphite, a major component of CFRP, was used with carbon steel (rivets) and 6061 aluminum
alloys. Regardless of carbon steel, Ni deposited carbon steel, and 316L stainless steels we also investigated
the possibility of reduction in galvanic corrosion. Results revealed that even though Ni deposited carbon
steel or 316L stainless rivet may slightly increase galvanic current density between those and Al matrix,
substitute rivets for carbon steel may be considerably useful for reducing overall galvanic corrosion.
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STUDY ON PREVENTION OF GALVANIC CORROSION BETWEEN CARBON STEEL RIVETS AND GRAPHITE USED IN ALUMINUM MATRIX AUTOMOBILES
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Fig. 1 (a) Schematic of joint part between CFRP and aluminum alloy by rivet [1], (b) structure of CFRP [8].

Table 1 Chemical composition of Watts Solution

Chemical Name Formula Metric

Nickel sulfate NiSO46H,0 300 g/L

Nickel chloride NiCl,*6H,0 150 g/L

Boric acid H;BO;s 52 g/L
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STUDY ON PREVENTION OF GALVANIC CORROSION BETWEEN CARBON STEEL RIVETS AND GRAPHITE USED IN ALUMINUM MATRIX AUTOMOBILES
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Fig. 2 Galvanic current density between 6061 Al, carbon steel and graphite by using; (a) potentiodynamic polarization in deaerated
(b) ZRA in deareated, (c) potentiodynamic polarization in aerated and (d) ZRA in aerated 3% NaCl solution.
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Fig. 3 Galvanic current density variation for deaerated or aerated 3% NaCl solution by using the potentiodynamic polarization curves

and zero resistance ammeter.
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Fig. 4 Galvanic current density between Ni coating to carbon steel and graphite by using; (a) potentiodynamic polarization in deaerated
(b) ZRA in deareated, (c) potentiodynamic polarization in aerated and (d) ZRA in aerated 3% NaCl solution.
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Fig. 5 Galvanic current density between graphite and Ni coating to carbon steel (during 80min, 40 min) for deaerated or aerated 3%
NaCl solution by using the potentiodynamic polarization curves and zero resistance ammeter.
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Fig. 6 Galvanic current density among Ni coating to carbon steel (during 80min), carbon steel and graphite by using; (a) potentiodynamic
polarization in deaerated (b) ZRA in deareated, (c) potentiodynamic polarization in aerated and (d) ZRA in aerated 3% NaCl solution.
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Fig. 7 Galvanic current density between Ni coating to carbon steel (during 80min), carbon steel and graphite for deaerated or aerated
3% NaCl solution by using the potentiodynamic polarization curves and zero resistance ammeter.
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Fig. 8 Galvanic current density between SS316L, carbon steel and graphite by using; (a) potentiodynamic polarization in deaerated (b)
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Fig. 9 Galvanic current density between SS316L, carbon steel and graphite for deaerated or aerated 3% NaCl solution by using the
potentiodynamic polarization curves and zero resistance ammeter.
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(a) potentiodynamic polarization in deaerated (b) ZRA in deareated, (c) potentiodynamic polarization in aerated and (d) ZRA in aerated

3% NaCl solution.
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Fig. 13 Galvanic current density between 6061 Al, SS316L and carbon steel by using; (a) potentiodynamic polarization in deaerated
(b) ZRA in deareated, (c) potentiodynamic polarization in aerated and (d) ZRA in aerated 3% NaCl solution.
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Fig. 14 Galvanic current density between 6061 Al, SS316L and carbon steel for deaerated or aerated 3% NaCl solution by using the
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