99 FANEUEs =¥
A UA= 3

A FALE Fe-Cr-MnA #3F2] 71AA 54 2 o735 544
HA= AlE dalE] 2 W A7 33 a7

A Study on the Effects of Aging Treatment and W Addition on
the Mechanical Properties and Sensitization Behaviors of
Fe-Cr-Mn Stainless Steels
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Abstract

The characteristics of the mechanical properties and sensitization behaviors in
Fe-Cr-Mn stainless steels by W addiion and aging freatment were studied. Yield
strengfh, tersile strength, elemgation and  impact energy were decreased, and
hardness was slighfly increased by aging treatmerd. W-condaining alloys showed
especially a larger degree of britle characteristics due to fhe hard chifx) phase
formed from the decomposition of ferrite. Carbides precipitated in grain boundary
had a bad effect on impact energy rather than strength and hardness. Ni addition
suppressed the formation of ferrite and resulted in the some improvement of
mechanjcal properties. Anodic polarization fests showed that the corrosion resistance
of aged aloys was decreased by the formation of carbides and gecondary austenites.
It was cbserved that W addition made no improvement of the pitting potential and
passive clurrert density of aged alloys in the HCOl solution But Ni and W decreased
critical current density in the sulfuric acid and made easier formation of passive
film, contributing to corrosion resistance From the results of EFR (Electrochemieal
Potentiokinetic Reactivation), DOS (Degree of Sensitization) was increased with aging
time and carbides and ferrite was preferentially attacked. It was observed that Ni
delayed the sensitization. It can be concluded from the previous results that the
selective dissolution of ferrite is due to the femrite decomposiion to <hi (x) phase
and secondary austenites. In the secomdary austenite Cr and W which are known 4o
improve the comrosion resistance were depleted. Therefore, it seems that ferrite phase
became sensitive to corrosion,
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Table 1T  Chemical Compositions of the experimental alloys (wi%)

- =i in i Cr W W I
11 0,03 022 144 - 15,1 033 0,01 0,40
213 011 2,30 135 - 14,3 024 3.80 0,43
14 0,07 .31 138 1,57 131 217 3,27 0,43
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Fig. 1. Effedts of aging time on the harmness of
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Fig. 2. Effects of aging time on the impact energy of
C11, G13, and C14 alloys aged at 6500
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