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Abstract : This study investigated the corrosion behaviors of CFRP materials and high vacuum die-cast aluminum alloys that
were used in automobiles to evaluate the effects of different roughness conditions. Experimental tests were performed based on
electrochemical characterization(potentiodynamic corrosion test), surface morphology(FESEM), and component analysis(EDS)
under the 5 wt% NaCl aqueous solution. Both CFRP and the Al alloy showed similar results in which corrosion rate increased as
surface roughness increased, and the corrosion of the Al alloy occurred faster than that of CFRP. Also, in the morphological
analysis after testing, the composition change in the CFRP was not affected by surface roughness; however, Al alloy compounds
underwent changes largely due to the formation of oxides. The anticorrosive treatment technology to suppress corrosion and
improve the durability of the Al alloy will be considered in future applications.

Key words : Lightweight(7d %3}, Surface treatment(3E% %] 2]), Salt spray test coondition($3<=+53=7), Electrochemical
corrosion test(7] 7] 8}8H-2] 21 4]), Carbon fiber reinforced plastics(§H-A~Ad -3
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Table 1 Chemical composition of ADCI12 alloy
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Fig. 1 Summary of each specimen’s surface roughness results
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CFRP Table 2 Summary of each specimen’s composition variation
Remark Before corrosion After corrosion CFRP
Remark Before corrosion After corrosion
As Elem. wt% Elem. wt%
received As C 82.48 C 81.50
received. (6] 17.52 (6] 18.50
Total: 100.00 Total: 100.00
Elem. wt% Elem. wt%
C 88.77 C 84.93
#2000 #2000 0 1123 0 15.07
Total: 100.00 Total: 100.00
Elem. wt% Elem. wt%
C 83.72 C 81.92
#800 (0] 16.28 (0] 18.08
#800 Total: | 100.00 Total: | 100.00
Elem. wt% Elem. wt%
C 88.93 C 88.80
#200 (6] 11.07 (6] 11.20
Total: 100.00 Total: 100.00
#200
Al cast
Remark Before corrosion After corrosion
Al cast Elem. wt% Elem. wt%
Remark Before corrosion After corrosion [0) 6.26 O 22.01
Al 72.96 Mg 0.28
Si 18.17 Al 40.19
As As Fe 0.46 Si 29.13
Received received Cu 0.91 Mn 0.28
/n 1.24 Fe 1.60
Total: 100.00 Cu 5.48
Zn 1.03
Total: 100.00
#2000 Elem. Wt Elem. wit%
[6) 6.45 [6) 32.21
Al 78.52 Mg 0.24
Si 13.39 Al 44.25
#2000 Fe 0.52 Si 18.03
Cu 1.12 Fe 0.82
#800 Total: | 100.00 Cu 3.56
Zn 0.89
Total: 100.00
Elem. wt% Elem. wt%
O 21.40 O 36.35
#200 Mg 0.22 Mg 0.40
Al 64.65 Al 12.47
#800 Si 9.46 Si 38.02
. . . . Fe 0.64 Fe 1.72
Fig. 5 Comparison of microstructure before and after corrosion Cu .46 Cu 10.49
/n 1.17 Sn 0.55
3+ A7} #800, #2002] MZo| A B G7F T w3 Total: 100.00 Total: 100.00
e AS AT = AUt AT BE B 2700 A] Elem. wt% Elem. wt%
‘/]CFRP ] EL‘T‘—l ]1:1 <! TE ]J-LL E’.“+ Al 65.44 Al 75.63
A Wsh= A AR e RS FRIsk o, A 4200 Si 10.04 Si 4.89
§]_ 7_*1’] ELX] orO. ‘% :;;1]_?_]3]_93\]:}‘ Hhy ] Al cast /\] Fe 0.54 Fe 031
B B Cu 2.05 Cu 1.52
Ao A5, T2 A9 2] wishrt A HA =S Zn 0.82 Total: | 100.00
o AR Wsle] Ay} 2] Toj|= T Be AlsHEo] Total: 100.00
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