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Table 1. History of research works at high pressure.

Year

1600
1662 R. Boyle Boyle law{PV =const)

1700
1762 J. Canton Compression test of water
1769 J. Watt Steam engine
1787 J. A. C. Charles

1800 PV=RT
1802 L. J. Gay-Lussac
1859 J. P. Joule Adiabatic reaction
1861 T. Andrew Discovery of critical point

1900
1913 J. Johnston et al. First report on diffusion in solid

Synthesis of amonia
1944 F. J. Radavich et al. Diffusion in Al-Cu
at high pressure(0.7GPa)

1946 P. W. Bridgman Nobel prize. Research on high pressure
1952 N. H. Nachtrieb et al. Self-diffusion in Na
1955 G. E. Synthesis of diamond
1960 Homogenious pressure forming
1962 Hydrostatic metal extrusion

Recent year

Sintering by hydro-isostatic

pressure (HIP)
Diffusion bonding
Ceramic-metal bonding at high pressure
Self-propagating high temperature
Synthesis(SHS) at high pressure
Explosion forming
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Table 2. Units of Pressure.

1bar =10°N/m?(Pa)
=1.0197kg/cm?
=0.9869atm
10,000bar =10°Pa
1GPa
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Table 3. Thermodynamic values used in this

work to calculate phase diagrams of Al-Ge

system

Phase stability (J mol™)
°G* i (T)-"G%(T) -10711.0+11.506T
IGR(T)-"GW(T) 0+30.0T
G % (T)-*G%(T) 5021.0 +8.368T
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Table 4. Values of molar volumes and constants of thermal expansion and compressibility of phases

in Al-Ge system. -

ettt it — -
Element T\— Phase EAVEY ‘ K ] K ] A

(i) (A) \(10 mimol ) (107K ) (10 "Pa ") (K)
Al 1 L Lo11.4[19] ] 10.7/19 | 2.14[17 ‘ 933
‘ fee o996l I 107(16] . 1.68(18] 300
D ] 13.0° 2.25" 132 ‘ 293
))'GTFFTF* L 132[17] 8.9[1 17J*J{4T8§[T7T’+"" 1232
| fec ‘ 1.2 10.7" L 168 | 300
R D 13.63[16 ] J 2.25016] | 132(18) | 203

“Value which D-aluminium is assumed to have.
"Same values as those for D-germanium.
“Value evaluated by extrapolation from molar volumes of fec-aluminium to that of fce-germanium.

‘Same values as those for fee-aluminium.
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