Fe-Mn &4 0O#EERBIC L 5 ¢ HO LR EBEBE AT COL DAOLER 525

TR AT

X

T

UDC  669.15'74-194 : 669.14-987 : 669.112.22

Fe-Mn &4&0E FENMIT & 5 c FHOAER & BIERIGH
TTDZ%ZOHDORER
W OE K OET-W WL -

Formation of ¢ Phase in Fe-Mn Alloys Under High Pressure
and Its Stability Under Tensile Stress

Mitsutane FUjITA and Iku UcHiYAMA

Synopsis:

The Ag and M temperature in the martensitic transformation of Fe-Mn alloys under hydrostatic pres—
sures up to 35-5 kbar were measured by the differential thermal analysis. The progresses of y—¢ and eé—a
transformation as influenced by the pressure and temperature changes and the effect of the tensile stress
on them were discussed from a thermodynamical point of view. The main results obtained are as follows:

1) The 45 and M temperatures in the y o transformation of alloys containing 4-89%, or 6:76%, of Mn,
by increasing the pressure, were lowered at an approximate rate of 40°C/10 kbar, while those in the y ¢
transformation of alloys containing 6-76 to 28:249, of Mn were raised at an approximate rate of 40°C/10 kbar.

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

3) The y—e transformation progressed rapidly in the vicinity of the M ¢ temperature and then gra—
dually with further decreasing the temperature.

4) In order to stabilize at the ambient pressure and temperature, the ¢ phase which had been formed by
pressurizing, it was required that the M7« and the A4¢*77 temperatures of the alloy were lower and
higher, respectively than the room temperature.

5) The increase in the tensile strength was obtained only for the specimens in which the & phase had
been formed by pressurizing. The reason for the increase in the strength was explained on the basis of

the thermodynamics for the y—e transformation under tensile stress.
(Received Sept. 7, 1973)
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Table 1. Chemical composition of specimens.

Mn Phase*

M-5 | 4:80
M-7 |6°76
M-10 | 9-57
M-14 |14-06
M-17 |16-90
M-19 [18-58 (0*
M-23 (22:65 |0*
M-28 (28°24 (0-007
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* at room temperature and atmospheric pressure.
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Piston-cylinder type apparatus.
Pressure cell for ing transfe ion t es
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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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