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Abstract

Fe-Cr-Al alloy has been studied for application in automobile muffler materials due to good cor-
rosion and oxidation resistance. In order to develop the automobile muffler materials, corrosion be-
haviors of electron beam physical vapor deposition (EB-PVD) coated surface of muffler matericls
of muffler materials were investigated using potentiostat. For 0.1M NaCl solution, corrosion poten-
tial and pitting potential of Fe-20Cr-10Al was higher than that of Fe-5Cr-10Al samples. Especially,
in the case of Ti and Nb coated samples, pitting potential increased remarkably compared with non
~coated samples. For 0.1M CaCl, solution, Ti-coated Fe-20Cr-10Al showed remarkably improved
pitting corrosion resistance in comparison with non-coated Fe-20Cr-10Al and Fe-5Cr-10Al. The
number and size of pits were decreased in the case of Ti coated samples in the 0.1M NaCl and 0.1M
CaCl; solution.
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Fig. 1. Schematic diagram and apparat us of electron
beam deposition.

Table 1. The Chemical Composition of Samples

Composition
(at%) Fe Cr Al
Samples
F5C10A 85 5 10
F20C10A 70 20 10
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Fg. 5. Anodic polarization curves of Ti and Nb coated Fe-20Cr-10Al alloy in 0.1M NaQl solution at 25C.
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Fig. 6. Anodic polarization curves of Ti and Nb coated Fe-5Cr-10Al alloy in 0.1M CaCl, solution at 25°C.
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Table. 2. Results of Tafel Analysis after Corrosion Test in 0.1M NaCl and 0.1M Cadl; Solution.

2 ) Corrosion rate
Samples Ecorr (mV) Lo (A/cm?) R, (Ohm-cm) (mpy)
F5C10A 76.3 6.592x107° 1.701 x 10® 82.074
F5C10A/Nb 175.7 1.346x107° 4508%10° 17516
0.1M F5C10A/Ti 187.7 1.288x107* 5.850x 10* 15.288
NaCl F20C10A 1355 4.125%107° 3.129x10° 51.353
F20C10A/Nb 149.3 1.493x107° 7.445x10° 17.602
F20C10A/Ti 185 1.025xX107° 8.082x10° 13.737
F5CI0A 113 2.626X107° 2.811x10° 32.7
F5C10A/Nb ~77.2 3.777x107° 1.069 %< 10* 3.958
0.1IM F5C10A/Ti 132.8 2.168%107° 2.596 x 10* 3.445
CaCl, F20C10A 66.8 442x107° 6.037x10° 55.049
F20C10A/Nb 94.1 1.644x107° 5.551 % 10° 20.475
F20C10A/Ti 152.3 6.513x107° 1.33x10* 3.109
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Fig. 7. Anodic polarization curves of Ti and No coated Fe-20Cr-10Al alloy in 0.1M Ca(l; solution at 25°C.
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Fig. 13. SEM micrographs showing corrosion behav-
ior of T1 and No-coated Fe-20Cr-10Al alloy
after anodic polarization test in 0.1M CaQ,
solution at 25C. (a) Ti coated Fe-20Cr-
10Al (b) No coated Fe-20Cr-10Al
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