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Anomalous Expansion of Stainless Steel Foil for Metal Honeycomb Catalytic Converter Induced
by High-Temperature Oxidation

Kouji Tanaka and Takashi Sarto

Synopsis : High-temperature oxidation behavior of y-Al,O; slurry coated Fe-20Cr-5Al1 based thin foil (50xm in thickness) for a
catalytic converter has been investigated. An anomalous foil expansion during high-temperature oxidation was
observed in a case that the y-Al,Os slurry contains Ce®* or La®* or Y3*. The expansion was accelerated by minor

additives to the stainless steel foil such as Nb, Ti, Ta, or Mo.

On the other hand, the expansion was effectively

suppressed by a small addition of rare-earth elements or yttrium to the stainless steel foil. It has been concluded that
the foil expansion was resulted from a creep deformation by a compressive stress which is accumulated in the course
of lateral growth of a-Al,O; scale formed between the foil and the coated layer.
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Fig. 1. Vertical cross section of metal honeycomb
catalytic converter before and after thermal
cyclic test.
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Table 1. Chemical analysis of stainless steel foils.

(mass%)

No. Cr Al La/Ce Y Nb Ti Mo Ta Fe
1 20.03 5.19 — — — — — — Bal
2 20.11 5.12 0.053 — — — — — Bal.
3 19.59 5.33 0.138 — — — Bal.
4 20.00 5.44 0.141 — — — — — Bal.
5 2085 522 0.040 — 0.15 — — — Bal
6 21.33 5.39 0.052 — — 009 — — Bal.
7 2091 5.21 0.089 — —  0.065 — — Bal
8 20.71 5.17 0111 — — 010 — — Bal.
9 20.32 5.16 0.086 — — — 248 — Bal.
10 20.03 5.36 — 0.04 — — — — Bal.
11 20.30 5.56 — 0.08 — - — — Bal
12 19.97 5.20 — 0.11 - — — -—  Bal.
13 20.41 5.42 — 0.06 — .0.07 - — Bal.
14 19.27 5.20 — 0.076 — — - 1.18 Bal.
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Fig. 2. Appearance of Ce-containing y-Al,O; slurry
coated foil (No.5) before and after exposure
in Air at 1373K for 360ks.
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Fig. 3. Dimensional change of non-coated and coat-
ed foils (No.5) with holding time.
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Fig. 4. Effect of addtives to y-Al,O; slurry on
dimensional change of coated foil (No.5).
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Fig. 5. (a) Change in Al content in non-coated and
coated foils (No.5) with holding time.
(b) Dimensional Change of non-coated and
coated foils (No.5) with dissipated Al
content.
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Fig. 6. Outer surface and cross-sectional morphologies of oxide scale fomed on (a), (b), (c) non-coated and (d),
(e), (f) Ce-containing y-Al,O; slurry coated foil (No.5).
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Fig. 7. Schematic illustration of oxide scale growth
in (a) non-coated foil and in (b) coated foil
with creep elongation.
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