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Formation of € Phase in Fe-Mn Alloys Under High Pressure 

and Its Stability Under Tensile Stress 

Mitsutane FUJITA and lku UCHIYAMA 

Synopsis : 
The A s and M s tempera ture in the martensitic transforma tion of Fe-Mn alloys under hydrostatic pres­

sures up to 35·5 kbar were measured by the differentia l thermal analysis. The progresses of y->€ and €->IX 

transformation as influenced by the pressure and temperature changcs and the effect of the tensile stress 
on them were discussed from a thermodynamical point of view. The main results obtained a re as lo llows : 

1) The A s and M s temperatures in the y~1X transformation of a lloys containing 4'8% or 6 '76% of Mn, 
by increasing the pressure, were lowered a t an approximate rate of 4·0°CJIO kba r, while those in the y~€ 
transformation of alloys containing 6-76 to 28·24% ofMn were raised a t an approximate ra te of40°CjlO kba r. 

2) The As and M . temperatures calcula ted on the basis of the free energy changes of the phases were in 
a good agreement with those observed. 

3) The r ->€ transformation progressed rapidly in the vicinity of the M sT-h tempera ture and then gra­
dually with further decreasing the tempera ture. 

4) In order to stabilize at the ambient pressure and temperature, the € phase which had been formed by 
pressurizing, it was required that the M s' ->« and the A s' -> r temperatures of the alloy were lower and 
higher, r espectively than the room tempera ture. 

5) The increase in the tensile strength was obta ined only for the specimens in which the € phase had 
been formed by pressurizing. The reason for the increase in the strength was expla ined on the basis of 
the thermodynamics for the y->€ transformation lfider tensile stress. 
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Table l. Chemical composition of specimens_ 

I Mn I C i S I P I Si I 
M- 5 4-80 0-002 0-003 0-001 0-006 
M- 7 6-76 0-004 0-003 0-001 0-007 
M- IO 9-57 0-003 0 -005 0-002 0-031 
M- 14 14-06 0-004 0-006 0 -002 0-013 
M- 17 16 -90 0-005 O-OOS 0-002 0-010 
M-19 18-58 0 -004 0-006 0-002 0-010 
M- 23 22-65 0-005 0-008 0-002 0-012 
M- 28 28-24 0-007 0-009 0-002 0-007 

* at room temperature and atmospheric pressure. 
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(a) Piston-cylinder type apparatus. 
(b) Pressure cell for measuring transformation temperatures 

of specimens. 
(c) Dimension of tensile test piece and a talc column for 

treating the test pieces under high pressure. 

Fig, 1. Schematic diagram of high pressure 
apparatus_ 
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