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Starcast” DCNX1 : Austenitic Cast Steel for High Temperature

Automobile Engine Gas Systems

Hiroyuki Takabayashi and Shigeki Ueta

Synopsis

In order to reduce the emission of exhaust gas and fuel consumption, using turbocharger systems and theoretical air-fuel
ratio combustion systems should be one of the most effective ways. However, these systems lead to rise of the maximum gas
temperature from 1173 K to 1323 K in gasoline engine. For the turbocharger systems, cast materials have been used mainly.
So far Daido has developed some ferritic and austenitic cast steels for the turbine housing which is a casing for the turbine in
the turbo charger. Although the previous developed austenitic cast steels, for instance DCN4(26 %Ni-2 %W) or DCN5(26 %Ni-
4 %W), has excellent thermal fatigue resistance to be serviceable up to 1323 K, they are expensive due to including high Ni and
W contents. Newly developed austenitic cast steel DCNX1(21 %Ni-3 %W) is reduced Ni and W from DCN5 to reduce in the cost,
but DCNXI has good thermal fatigue resistance comparable to DCNS by increasing of M,;C, to reduce coefficient of the thermal
expansion and to enhance the high temperature strength instead of reducing Ni and W contents.
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Fig.1. Estimated service temperature of Daido's heat

resistant steel Starcast series.
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Table 1. Chemical composition of Daido's heat resistant steel Starcast series.

Tvoe Allo Chemical composition (mass%)
yp VI C [ si| N | C | W] Nb | Fe
Ferrite DCR3 0.35 1.8 19.0 0.7 1.5 | Bal
DCN3 0.27 1.0 21.0 25.0 1.0 1.0 | Bal
. DCN4 0.30 1.0 26.0 25.0 2.0 1.0 | Bal
Austenite
DCN5 0.30 1.0 26.0 25.0 4.0 1.0 | Bal
DCNG6 0.30 1.0 40.0 25.0 6.0 1.5 | Bal
Table 2. Chemical composition of test steels.
Chemical composition (mass%)
Alloy . :
@ Si Ni Cr W Nb Fe
DCNX1 | 0.40 1.5 21.0 25.0 3.0 1.0 | Bal
DCN4 0.30 1.0 26.0 25.0 2.0 1.0 | Bal.
DCN5 0.30 1.0 26.0 25.0 4.0 1.0 | Bal.
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Table 3. Chemical composition of test steels and amount of carbide which were calculated with Thermo-Calc.

: e . o Amount of

Alloy Chemical composition in matrix (mass%) carbide(mol%)

C Si Ni Cr W Nb Fe | M2sCe NbC
DCNX1 | 0.03 1.6 | 22.7 | 225 | 2.0 | 0.03 | Bal. 6.6 1.2
DCN4 0.04 1.3 | 273 | 236 | 1.5 | 0.03 | Bal 3.8 1.1
DCN5 0.04 1.3 | 275|235 | 3.2 | 0.02 | Bal 4.4 1.1
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Fig.2. Experimental apparatus and conditions for thermal fatigue test.(a) specimen dimension, (b) fluidized bed.
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Fig.4. (a)Ratio of electrolytic extraction residues and (b)the X-ray diffraction pattern of the experimental alloys after

annealing at 1323 K for 3.6 k sec, air cooled.
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