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Development and Future Trend of Alloys for
Automobile Emission Control Devices
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Fig. 1. Cyclic oxidation behavior of austenitic
and ferritic alloys in air at 1000°C
cycled every 15 min.
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Fig. 2. Cyclic oxidation behavior of austenitic
and ferritic alloys in air+10%, water
vapor at 982°C cycled every 2 h.
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Fig. 3. Relationship between weight change and

penetration depth in the cyclic oxi-
dation of austenitic and ferritic alloys in
air.
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Fig. 4. Descaled thickness loss comparison of
austenitic and ferritic alloys after 200 h
cyclic oxidation test in air and in exhaust
gas. (R="fuel/air ratio)
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resistant alloys after 50 h corrosion test
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Fig. 6. Occurrence region of abnormal oxidation
in Cr-Al-Ti steels heated in exhaust gas

at 1200°C. (ABC : in Cr-Al steels)
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. Weight change of uncoated thermal
reactor cores during 200 h of accelerated
creep and corrosion screening  tests.
Cycle consisted of 2h exposure at 1 040
°C followed by 20 min forced cooling to
less than 70°C and 5 min return to peak
measured reactor core metal temperature.
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Photo. 1.
thermal reactor core.
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Fig. 8. Weight change of coated thermal reactor
cores during 200h of accelerated creep
and corrosion screening tests. (NC-9=
Ni-Cr-8i, NC-630=Ni-Cr-Si-TiSi,-TiN,
Sermetal J=Al-Si, A418 and S6100M =
Ceramics).
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Fig. 9. Change in coated thermal reactor core
length during 200h accelerated creep
and corrosion screening tests.
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Fig. 10. Chemical composition of the alloys
suitable for Ni-Al coating treatment.
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Table 1. Comparative performance evaluation of alloys tested.
Composition, wt % (1)

. Relative Characteristics and
Alloy Cr Ni Al Other cost index performance
MF-1 11 0.21 0 0.5Ti Low Unsatisfactory
AISI Type 410 12 — - — Low Unsatisfactory
B _ . Poor high temp. strength,
OR-1 12 3 0.6Ti Low Good corrosion resistance
AISI Type 304 18.5 9.5 — — Low Unsatisfactory
. . Poor high temp. strength,
A1821 18 2 ISi Low Good corrosion resistance
AISI Type 309 23 13.5 — — Intermediate Unsatisfactory
AISI Type 310 25 20 — — Intermediate Candidate
RA 330 19 35 — —(2) Intermediate Candidate
Inconel 601 23 60.5 1.35 —(3) Intermediate Candidate
Inconel 600 15.8 75 — — Intermediate Unsatisfactory
JS 700 21 25 — —(4) | Intermediate Candidate
Hastalloy X 22 49 — —(5) High High cost

Notes : (1) Balance essentially iron unless otherwise indicated
(2) 1.258i, 1.50Mn

(3) 0.5Mn

(4) 4.5Mo, 0.58i, 1.7Mn, 0.3 Niobium
(5) 9Mo, 1.5 max Co, 0.6W

— 134 —



HBEOBAFLEKANRORR L SEOH@ 1755

~40 F

-50 |

AlS1 3028

Weight change {mg/cm?)

_?O -

-80 |

SUs 3048
1 ) | 1

0 50 100 150 200
Heating and cooling cycle

Fig. 11. Cyclic oxidation behavior of austenitic

alloys in air at 1100°C cycled every
30 min.
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Table 2. Chemical composition of typical new alloys for valve seat insert.
Composition, %

Alloy C Si Mn | Cr Ni Co | Mo w Fe Others
Heat-resistant steel 1.0{ 20| 0.5720,0| 0.1} 20| L.O| — bal
Cast alloy (1) 1.9 1.4| 1.1]22.0|20.0[120| 25| 6.0 bal | E=0-2
) 38| 35| 05| 03] 05 — | 40| — | bal
Sintered alloy (1) 14| — | = | 80| 20| 9.0| 0.5| 3.0/ bal
P (29 10| — | — [ 30| = | Z| 03| = | bal| Pb>10
Pb=4.0
4 (3) 1.0 — — 12,0 | 20.0 | — 20| — bal glass=2.0
Tribaloy (T-400) — 2 — 8 — 62 | 28 — —
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