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In order to develop a steel for automotive exhaust system with good corrosion
resistance, the NaCl induced hot corrosion behavior was investigated at the tem-
peratures between 550C and 750C for 18Cr ferritic stainless steels. The weight
loss by corrosion has increased linearly with corrosion cycle time, and the corro-
sion rate has accelerated at higher temperature. The alloying of Mo significantly
improved corrosion resistance of the steel and the effect was more pronounced at
higher temperature. The addition of alloying elements Ti, Nb have also shown im-
proved corrosion resistance with (Ti+ Nb)/(C+ N) ratio.
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Table 1. The composition of Stainless Steels
(wt%)

(Ti+Nb)
/(C+N)
#1/0.024/0.27(0.23/18.35/0.40] — |0.47[0.017] 1146
#2(0.017(0.26(0.23]18.83/0.80/0.27) — |0.012] 9.31
#3(0.02210.33/0.25/19.39(0.78/0.19|0.16/0.087|  3.24
#4/0.021(0.25(0.22(18.81(0.41/0.20(0.21]0.012| 12.42
$5)0.097(0.24/0.30|18.91(1.83] — (0.27/0.011 2.50
#6/0.011(0.28/0.29/18.64/0.56| — 10.35/0.029] 8.75
#710.009|0.28|0.3 {18.65 — [0.38/0.003| 22.95
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Fig. 1. The surface Photographs of specimens with
various Mo content after 1, 10, 50 corrosion cy-
cles at 650C.
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Fig. 2. The surface Micrographs of specimen #6
after 1, 10, 50 corrosion cycles at 650°C.
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Fig. 3. Corrosion weight loss by hot salt test at
650°C.
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Fig. 5. Polarization curves of 18Cr Stainless

steels.
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Fig. 6. Effect of(Ti+Nb)}/(C+N) ratio on the hot
salt corrosion test at 650C.
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Table 2. Gibbs free energy for the reactions in NaCl induced hot corrosion of 18Cr stainless steel

Reactions 4G(Keal/mol)
550°C 750°C
(1) Cr03+4NaCl(s) +5/20,=2Na,CrO,+ 2Cl, + 40.3 + 42.1
(2) Cry0;+4NaCl(g) +5/20,=2Na,Cr04,+2Cl, — 60.5 — 30.0
(3) Cry0s+4NaCl(s)+2H,0+ 3/20,=2Na,Cr0,+4HCl + 42.1 + 374
(4) Cr,05+4NaCl(g) + 2H,0+ 3/20,=2Na,Cr0,+4HCl — 584 — 44
(5) Cr+2NaCl(s)+ 20,=Na,Cr0,+Cl, — 885 — 8156
(6) Cr+2NaCl(g)+20,=Na,Cr0,+Cl, —138.8 ‘ —117.6
(7) 2Cr+6HCl+3/20,=2CrCl,+3H,0 —176.6 —140.8
(8) Cr+3/2Cl,=CrCl, — 86.9 — 73.9
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Fig. 7. XRD patterns of specimen with 1.83 wt% Mo after hot salt-corrosion cycles.
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Fig. 8. SEM Photograph and EPMA resuits from the
cross section of the specimen #6 after 10 corrosion
cycles. (a) SEM Photograph (b) Fe-Ke (b) Cr-Ke
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