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Martensitic Stainless Steel “JFE410DB-ER” with Excellent Heat Resistance
for Motorcycle Brake Disks
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Abstract:

Low carbon martensitic stainless steel “JFE410DB-ER” with higher heat resistance and corrosion resistance than
conventional steels for rotors of motorcycle brake disks has been developed. Effects of Nb and N on the heat
resistant properties in 12%Cr-1.5%Mn steel were investigated for the purpose of enhancing the heat resistance by
fine carbonitrides and keeping amount of solute (C + N). Main results were described as follows: (1) Addition of Nb
introduced fine Nb(C, N), and thereby prevented temper softening. (2) Addition of N decreased the amount of
coarse M23Cs and increased the amounts of solute (C + N) and fine Cr2(C, N), and thereby prevented temper
softening. (3) Additions of Nb and N maintained the proper hardness for rotor materials even after tempering at
550°C. (4) Based on these findings, 12%Cr-1.5%Mn-0.13%Nb-0.05%C-0.04%N steel has been developed. The
durability of the newly developed steel against temper softening above 500°C was much more longer than that of a

conventional steel.
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Fig.2 Quenching hardenability in JFE410DB and SUS420]2
(Specimens were quenched by air cooling from each
temperature after holding 10 min.)
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Table 1 Chemical composition

(mass%)
Steel C Si Mn Cr N Nb
A: Base 0.052 031 154 123 0.007 —
B: Nb added 0.079 029 158 124 0.010 0.15
C: High N 0.030 031 1.59 123 0.043 —
D: Nb added+high N | 0.049 030 1.57 122 0.042 0.15
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Fig.3 Effects of Nb and N on temper softening
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Fig.4 X-ray diffraction intensity of precipitates in Steel A
(base), B(Nb added), and C(high N) tempered at 550°C
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Photo 1 TEM images of precipitates in Steel A(base), B(Nb
added), and C(high N) tempered at 550°C for 60 min
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Fig.6 Amounts of solute/precipitated C, N in Steel A (base),
and D (Nb added + high N) tempered at 550°C
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Table 2 Chemical composition of JFE410DB-ER

(mass%)
Steel C Si Mn Cr N Nb
JFE410DB-ER | 0.05 0.3 1.5 12.3 0.04 0.13
JFE410DB 0.05 0.3 1.5 12.3 0.01 —
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Fig.8 Change in hardness with tempering temperature
in JFE410DB-ER and JFE410DB (Specimens were
tempered at each temperature for 60 min)
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