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A Study on Structures and Mechanical Properties
| of Cr-Ni-Mn Stainless Steels.

Yasuo OTOGURO, Yoshikuni KAWABE and Ryuichi NARKAGAWA

Synopsis: :

The effects of Mn additions on structures of Cr-Ni stainless steels are not well known yet.
It has been reported that in a certain  case Mn acts as a ferrite former and in another it
does as an austenite former. In this report, analysis of alloying elements in phases forming
Cr-Ni stainless steel was made using Electron Probe X-ray Micro analyzer in order to study -
the effect of Mn on the structures of Cr-Ni stainless steels and the relations between the
structures and mechanical properties such as impact value, deformation resistance and hot

work ability were investigated.
The following results were obtained.

1)  Th amount of § ferrite decreased with increasing Mn content for martensitic stainless
steels but it increased with increasing Mn content for austenitic stainless steels.

2) Impact property was improved with increasing Mn content in the specimens as solution-
treated but impact values of the specimens aged at 750°C decreased with increasing Mn
content because an addition of Mn promoted the formation of ¢ phase from o ferrite.

3) Deformation resistance at high temperature increased with increasing amount of
alloying elements but it decreased with increasing amount of  ferrite.

4) Hot work ability of the specimens with duplex structure was worse than that of the

specimens with single phase.

It was not the amount of 8 ferrite but the duplex structure itself that had a bad influence

on hot work ability.
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Table 1. Chemical compositidns of steels tested. (%)

v : N
Steel No. C : Si Mn Ni Cr Fe
, , . . , Sol Insol
X1 0°023 | 0%95 2°97 8°02 19°58 | 0°0202 | 0°0004 | Bal.
X2 . 0°025 . 098 5°80. 8*01 19°60 | 0°0205 | 0°0003 ”
X 3 0°024 1400 880 - 7796 19°99 | 0°0225 | trace ”
X 4 0°021 0°91 2°90 3+87 18°15 | 0°0190 | 0*0004 | 7
X5 0*022 0°93 581 3°96 17°80 | 0°0194 | trace -#
X 6 0°020 0°95 8+87 4°03 17°64 | 070209 | trace ”
X 7 0'018 0°96 2+87 2+03 17°31 | 0°0216 | 0°0002 ”
X 8 0016 - 0°%0 5°81 2+08 17°27 - | 0*0222 | 0°0003 ”
X9 0°022 0793 881 2°08 17°50 | 0°0231 070002 ”
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Fig. 1. Relation between the amount of §
ferrite and Mn content in specimens
as solution-treated at 1100°C.

Photo. 1. Microstructures of specimens X7 and X8 as
solution-treated for 1h at 1250°C.
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Table 2. Analysis of phases in the steels as solution-treated for 1 h at 1100°C.

; = — —
Steel Phase . . |
¢ Co/Cr c C3/Cr C C3/Cr

x! ) S 127 e 0-86 42 062

%2 i 2550 1731 2o 0790 P 061
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. Fig. 2. Relation between as solution-treated
hardness and Mn content.
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Fig. 3. As-aged hardness versus time curves of the specimens containing 6% of Mn.
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Fig. 4. Relation between Charpy impact value
and solution treatment temperature.
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_Fig. 6. Relation between deformation resistance
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