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Since there is a need to adapt to the environmental and fuel consumption
regulations being standardized globally, exhaust gas temperatures from some
new gasoline engines can now reach 1,050 . Therefore, an excellent heat
resistant material is needed. We have developed an austenitic heat resistant
cast steel (HERCUNITE®-S NSHR®-A5N), which can be used for the exhaust
component material of petrol engines that can reach high gas temperatures
exceeding 1,000 . In addition, we have established a super thin wall casting
technology, and succeeded in prototype casting of the turbo- integrated
manifold, of which the nominal wall thickness is 2.5 mm.
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Fig. 1 Circumstances of exhaust gas temperatures.
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Fig. 2 Functions required for exhaust system components.
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Table 2 Chemical compositions of finally selected materials.

(mass%)

0 O No. C Si Cr Ni W Mo
ANOD OO OO| 0.45 0.50 20.0 10.0 3.00 0
A504 0.50 0.50 25.0 20.0 0 0
A505 . 1.00 . . i i
A506 i 1.50 ] ! 0 0
A507 ! 0.50 1 ! 3.00 0
A508 ] 1.00 1 ! 3.00 0
A509 ! 1.50 1 1 3.00 0

A510 ! 1.00 ! 1 0 3.00

A511 1 1.50 1 1 0 3.00

A512 ! 1.00 ! ! 0 6.00

A513 Il 1.50 1 1 0 6.00
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Fig. 7 Results of the oxidation test (1,00000 x 200h).
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Fig. 10 Thermal durability test of turbine housing and respective
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0 0O No. C Si Cr Ni W
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Table 4 Development targets and characteristics of NSHR®-
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Fig.13 Molding decompression and bottom side gravity pouring
method.
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Table 5 Comparison of bottom and top pouring.
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