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FLO. 4. EfTect of pressure 
on a1' transformation in 
iron. Pressure calihration is 
based on the transitions for 
Bi and Ba, which were as­
sumed to occur at 24800 
and 77 400 atm, respec­
tively. See footnote refer­
ence 2. 

Q 

600 

PRESSURE, KILOATMOSPHERES 

production would tend to flow into the core, producing this 
undesirable. heat flux. The even heat produced by the 
Nichrome heater would eem to produce too much heat at 
cooler portions of the cell and thus would cause the un­
desirable shift of flT at the lran formation. 

EXPERIMENTAL RESULTS-THE a-y 
TRANSFORMATION OF IRON 

The DTCA method wa nrst te ' ted on thL transforma­
tion, and the results are shown in Fig. 4. The a -+ 'Y trans­
formation was observed with rising temperature, while the 
'Y -+ a tran formation was observed at lower temperatures 
and with falling temperature. The temperatures for the 
forward and rever'e tran. formation differed by as much 
as 40°C, with a trend toward a minimum of 10-15°C at 
around 40000 atm. This subject wil1 be pursued further 
when better data arc available. It i. apparent that the 
DTCA method is applicable to studies of thi type, which 
involve thermodynamic equilibria as wel1 as kinetics of 
tran formation. 

The transformation temperature drops regularly with 
increasing pres ure in contra ·t to that reported earlier by 
Strong.3 While this latter work indicated a drop of the 
t ran formation temperature to about iOO°C at 90 000 atm, 
the present work indicate: that the temperaturl' is around 
59{)°C. The reason for this discrepancy may lie in the 
failure of Strong's method of detection of phase change, 

• H. ~r. Strong, J . Gcophys. Research 64,653 (1959). 

which was by electrical resistivity measurement, to give 
as sharp an indication of the pha 'e transilion a docs dif­
ferential thermal conductivity. Abo, Strong's interpreta­
tion of the break in the resistivity versu temperature 
curve as being the tart of the change might have caused 
an error, the break actually corresponding to the end of 
the transformation which was occurring at the cool ends 
of the cell. 

The transformation temperature i .. ubject to a correc­
tion because of temperature gradients which occur along 
the thermocouple wires while in the pressure field.' The 
platinum 10% rhodium-platinum thermocouple may read 
30° low at 6O()0 , and 100 000 atm. Since one might expect 
this correction to be linear with respect to both tempera­
ture and pressure, the entire curve of Fig. 4 would then be 
shifted upward slightly. At 100 000 atm, the <;orrerted 
transformation temperature would t hen be 605°('. 

This DTC'A method affords an int imate vicw of tempera­
ture gradients within the cell. A typical .11' curve, as in 
Fig. 3, would have reconkd, at \'arious point~ along it, the 
absolute temperature. These temperatures, obtained by 
means of a potentiometer u.ing one of the two thermo­
couples, are for the mid-point of one of the metal strip 
~a mples. The temperature al the maximum (or inflertion) 
corre 'ponds to the transformation temperature (sec arrow, 
Fig .. 1). The initial deflection from linearity s corresponds 

• F. p, Bundy, SaRa more lIigh Pressure Conference, I.ak e (;corge, 
:-lew York, June, 1960. 


