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Effect of Aging Treatment on Bending Workability for a Ferrite-Martensite
Dual Phase High Strength Stainless Steel

Naoki Hirakawa, Hiroshi Fujimoto, Satoshi Suzuki

Synopsis :

A ferrite-martensite dual-phase stainless steel having good formability has been developed. However, when the said steel is bent toward
crosswise direction, its bending workability is inferior to when bent toward longitudinal direction, because the said steel has anisotropy of
bending workability and ferrite-martensite lamellar structure formed by rolling one way.

It was confirmed that the anisotropy of bending workability was improved with an aging treatment in this investigation. This study
was carried out to examine the effect of the aging treatment at various temperatures ranging from 350C to 550C. As a result, bend
tests showed that the bending workability had been improved with the aging treatment at temperatures between 400C and 500C for Os,
maintaining strength.

In the case of an aging treatment at temperatures between 400C and 500C for Os, the Cottrell atmosphere is formed by carbon in ferritic
phase, therefore the hardness of ferritic phase rises. On the other hand, the hardness of martensitic phase decreases by tempering. This fact
shows that an appropriate aging treatment decreases the difference in strength between ferritic phase and martensitic phase. The decrease
in the difference in strength difference reduces concentration of deformation in ferritic phase. The improvement in bending workability of

the said steel is attributed mainly to the decrease in the strength difference in strength between ferrite and martensite.
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Table 1 Chemical composition of specimen. (mass%)
C Si Mn P S Ni Cr N
0068 051 029 0023 0001 195 1619 0011
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Fig. 1 Outline view of manufacturing process.
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Fig. 2 Microstructure of (ferrite + martensite) dual phase high
strength stainless steel.
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Fig.3 Appearance of bending ridge line of specimens after bending test. (thickness =

0.8mm)
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Fig.4 Relationship between surface hardness and aging tem-
perature.
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Fig.5 Nominal stress — strain curves of before and after aged
specimens.

Table 2 Mechanical property of specimens before and after

aging
Condition of aging |Hadness | Yield stress| Tensile stress | Elongation

treatment (HV) (N/mm? (N/mm? (%)
Before aging 377 1013 1262 9.3
Aged at 350Cx0s | 376 1107 1202 10.2
Aged at 400Cx0s | 382 1124 1203 113
Aged at 450C % 0s | 381 1126 1201 114
Aged at 480C % 0s | 382 1135 1201 118
Aged at 530Cx0s | 372 1117 1192 121
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Fig. 6 TEM microstructure of specimens before and after aging.
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Fig. 7 Effect of aging on Interface residual stress.
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Fig.9 Heat curve of aged at 550C.
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Fig.11 Appearance of cross- sectional metal flow of before and after bending test.
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