gk > BHEL o Y VRNV TR A — A7 A NSRS DY2-D ORsE L

RAMTER

R 107

B Technical Data

HEET> D
DY2-D ME%# & &R

FM e L R A SR s ¢

CHESR/NIVTRF — AT A RiEEE

Development and High Temperature Properties of Austenitic

Heat-Resistant Steel, DY2-D, for Exhaust Valve in Automobile Engine

Mototsugu Osaki, Shigeki Ueta, and Takashi Tsuyumu

Synopsis

Austenitic heat-resistant steels or Ni-based superalloys are being applied to exhaust valves in automobile engines. These
materials should be selected depending on the cost and high temperature performance. Although Ni-based superalloys,
such as JIS NCF751, show higher strength at elevated temperature compared with austenitic heat-resistant steels, such as
JIS SUH35(Fe-0.5 C-0.1 Si-21 Cr-9 Mn-6 Ni-0.4 N mass%), by gamma-prime (y’) phase precipitation, the cost of Ni-based
superalloys become higher due to containing a large amount of Ni. Therefore, development of heat-resistant steels with high
temperature properties as close to Ni-based superalloys as possible has been demanded so far.

Our developed DY2-D(Fe-0.52 C-0.1 Si-21 Cr-9 Mn-6 Ni-3.2 Mo-0.1 Nb-0.4 N mass%,) has higher high temperature strength
than conventional austenitic heat-resistant steels. Also, DY2-D has good phase stability by optimization of Ni and has already

been applied to new released cars since 2013.
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Fig. 1. Phase diagram of Fe-0.52 C-0.1 Si-9 Mn-6
Ni-0.1Nb at 800 °C calculated by Thermo-Calc.
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Fig. 2. Theoretical amount of carbides at 800 C.
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Table 1. Nominal chemical composition (mass%).

Material C Si Mn Fe Cr Ni Nb | Mo Others

DY2-D 0.52 | 0.1 9 Bal. | 21 6 0.1 | 3.2 0.4N
JISSUH35 | 0.5 | 0.1 9 Bal. | 21 4 - - 0.4N
NCF3015D | 0.03 | 0.1 - Bal. | 16 32 | 0.8 - 1.2Al, 2.7Ti
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Fig. 6. Fatigue strength properties at 800 C .
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Fig. 7. Vickers hardness from room temperature.
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Fig. 8. Impact values at RT and 800 C .
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Fig.10. S attack resistance at 870 C .
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