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Effect of Alloying Elements on the Transformation and
Impact Property of Austenitic High Manganese Steels

Akira SUzZUKI, Hisashi TAKADA, Minoru MAKIOKA and Tadataka GoTou

Synopsis:

The 13% Mn steel are widely used for abrasion resisting materials. The effects of various alloy-
ing elements have bzen examined with regard to increusing the mass and the operating life of the
material. In the present investigation four types of commercial steels were chosen and the effects of
C, Mn and Cr in 132 Mn, of Mo in 13% Mn-2,Cr, of C, V and Ti in 1294Mn-22,Mo, and of Mn
and Mo in 7%Mn-29,Cr on the isothermal transformation characteristics and thein influence on lmpact
properties were examined. The results are summarized as follows:

) The increase of C accelerates the formation of carbide and other transformation products, and
in the excess of 1:295C acicular carbide forms. Impact values are much reduced by this acicular
carbide and pearlitic constituent, but less reduced by grain boundary carbide.

2) Decreasing Mn content below 109 promotes the formation of perlitic constituent, which causes
the loss of impact values, but in the range of 10~15% Mn hardly affects the . properties.

3) The addition of 29 Cr -accelerates the precipitation of grain boundaJy carbide, but decelerates
the precipitation of grain boundary carbide, but decelerates the formation of pearlitic constituent.

Thus Cr is effective in minimizing the loss of impact values due to grain boundary carbide.

4) Within ]%, Mo decelerates the formation of pearlitic constituent. Therefore Mo, when added
together with Cr, is effective in improving the toughness of heavy section parts.

5) The addition of 019,V and 0°29Ti slightly decelerates the formations of carbide and pearlmc
constituent,
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Table 1. Chemical composition of specimens.
Chemical composition (%)
Steels

C Si Mn P S Ni Cr | Mo A\ Ti

8 | 0°95C-11Mn 0-93 0-29 11-32 © 0-038| 0009 022 |{043| — — | —
5 | 0°95C-14"5Mn 0-94 0-34 14-41 ° 0-041 0-010 | O-11 011 — — -
“ 11:25C-11Mn 1-27 | 0-51] 11-17 © 0-039 | 0-0l1 § 0-10 ;010 — — =
§ 1:25C-14"5Mn 1-27 0-53 14-49 0-046 ; 0-010 ;] 009 , 010 — —_ =
= |1 0°95C-13Mn-2Cr 0-99 057 13-02 : 0-040 , 0-0l1 — ; 1'93 | — —_ =
Q 13Mn-2Cr 1-11 0-52 12-44 | 0025 | 0-004 | 003 | 213 — — —
o § 13Mn-2Cr-0-5Mo 1:09 0-60 12-05| 0:020| 0003 | 004 | 2:07|0-60} — —
% 2! 13Mn-2Cr-1Mo [-12 0-57 12-73 | 0-024 ( 0-004°( 0-04 |2:1310°99| — —_
§ 12Mn-2Mo-1-15C 1-13 0-54 13-51 0-022 | 0:006{ 0-05 | 0-04 ]'94 — —
=~ 12Mn-2Mo-1-25C 1-23 0-45 13-12 | 0-025| 0006 | 0-04 | 0-07 | 2-01 — —
é‘é 12Mn-2Mo-1-45C 1-44 0-52 13-51 0-025| 0006 003 [0:05]1-98| — —
Sy | 12Mn-2Mo-1-25C-V-Ti| 1-26 0-50 13-32 | 0:023| 0°005| 0-06 (006|197 {012 |0-19
N “1 12Mn-2Mo-1-45C-V-Ti| 1-45 054 1390 | 0:026 | 0006 | 0:03 |0-25|1-97 10-11|0-18
- 6Mn-2Cr 1-05 0-69 6-11 0-021 0:009| 005 {2-24| — — —
g 7Mn-2Cr 1-08 0-72 7-13 0020 0007 003 [ 228 — — —
L8 8Mn-2Cr 109 0-72 8-22 0:020 | 0'008| 004 | 2-27 — — —
2'5 7Mn-2Cr-0-3Mo 110 0-77 6-92 0020 0-008| 005 |227|0-28| — —
~ ¢ | 7Mn-2Cr-0-6Mo 1'13 076 6-98 0:019| 0'008| 006 | 227|057 | — —
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Fig. 13. Variation of impact value with the iscthermal holding time in 12Mn-2Mo cast steels.
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Fig. 18. Effect of Mo contents on the impact value
in 13Mn-2Cr cast steels.
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Fig. 19. Effect of Mo contents on the impact value
in 7Mn-2Cr cast steels.
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