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Estimation of Oxidation Life of Austenitic Heat Resisting Steels
for Automobile Exhaust Emission Control Equipment '

Synopsis:

Minoru SANO and Hideaki SUGAYA

To select the materials suitable for exhaust emission control equipment of automobile, a method to
estimate the oxidation life of the equipment has been investigated.

Cyclic oxidation tests in air using the specimens of austenitic heat resisting steels have been carried
out, and the standard oxidation-loss curves which express the relations among heating time, temper-
ature and oxidation thickness loss of specimen were obtained.

The oxidation thickness losses of the equipment through practical vehicle tests were compared with
the ones calculated using the standard oxidation-loss curves. The oxidation losses through practical
vehicle tests were about 2.7 times as much as the calculated values for SUS 304 and about 0.8 times
for AISI 302B. Since these ratios are almost independent of driving condition, it is possible to esti-
mate the oxidation life of the equipment by the standard oxidation-loss curves.
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Table 1. Chemical composition of alloys. (wt2)

Alloy c Si Mn P S [ Ni f Cr [ Others
SUS310S 0.06 0.58 1.67 0.025 | o0.010 | 2040 | 24.30 -
SUSXMI15]1 0.06 3.29 0.59 0.030 | 0.004 | 13,18 | 1852 | Cu 0.68
AISI302B 0.10 2.44 1.06 0.020 | 0.003 | 9.96 | 18.34 i
SUS304 0.06 0.61 0.94 0.030 | 0.009 | 899 | 18.30 —
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Table 2. Comparison of the thickness loss in cyclic two-temperature-stage oxidation test (Fig. 2) and
the one calculated using the standard oxidation-loss curve shown in Fig. 6.
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Table 3. Comparison of the thickness loss in
cyclic multi-temperature-stage oxidation
test (Fig. 3) and the one -calculated
using the standard oxidation-loss curve
shown in Fig, 6.

Thickness loss (mm)
Alloy Measured Calculated

value value
SUS310S 0.03 0.1
SUSXM15]1 0.1 0.1
AISI302B 0.24 0.24
SUS304 1.12 1.05
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Table 4. Comparison of the thickness loss in prac-
tical vehicle test and the one calculat-
ed using the standard oxidation-loss
curve shown in Fig, 6.

Runnin Thickness loss
kilo- | (mm) a
Case meter |Measur— Calcu- 5 Alloy
(km) ed value| lated
(a) ivalue(b)

1 16300 | 0.7 0.25 | 2.8 SUS304
2 6000 0.15 0.06 | 2.5 SUS304
3 15000 | 0.04 0.06 | 0.67 | AISI302B
4 58490 | 0.12 0.13 | 0.92 | AISI202B
5 37500 | 0.14 0.18 | 0.78 | AISI302B
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