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NEW MATERIALS FROM H GH TEMPER ATURE AND HIGH PRESSURE PROCESSES 

Transformations in materials occurring .as the result ot high temperature and high pressure re­
actions are intimately related to the performance of military materiel, and studies of the transitory 
and finai effects produced unde r these con~itions should lead to materials with useful ne~ proper­
ties . Recent research has demonstrated that hi gh pressures can have a decided effect on the rates 
of chemical reactions which proceed through ionic transition states . Little is known of constitution­
al diagrams in which pressure is a parameter, because of experimental diffi culties on obtaining data 
on phase boundaries, solubilities, etc., at high pressure. Studies in this area will provide basic in­
formation useful in the production and performanci' or mili tBl"J materiel. This report 'summarizes in­
formation obtained to date iIi this AROD-su pportc" ~1i litary Theme. 

1. NEW Ai:-' -:l!I RATDS 

'Tetrahedral Ram 

A tetrahedral anvil high pressure appa ratus Ilfls been construct ed , with modifications and adap­
tations to allow X-ray dilfractometry analysis of 3<lmples s'lbjectcd to pressures up to 98,000 atm . 
The X-ray tube is mounted in a cylindrical cros s-m:is hole in one of the hydraulic rams. The tetra­
hedral sample chamber is made of solid Lill ,I) (educe X-ray nbsorption , and is formed by pressing 
polycrystall ine LiH in a suitable die. The s\~;f '~lTI has been tested by measuring X-ray diffraction 
putterns from KC 1 at various pressures; the _~ C 1 \'olume tWIIsi cioll reported by Bridgman at approxi­
mately 20,000 atm. has been observed. 1 

II. INORGANIC REA-CTIONS AND MATERIALS 

1. Aluminum Oxide 

Application of pressure induces thermoluminescence in y-irradiated A1 203 single crystals, in­
dicating geological age-dating by measuring thermoluminescence should take presslJ( • ,'.- ., into 
consideration. S 

2. Boron 

A non-equili brium transformation boundary between a and fJ rhombohedral boron has been deter­
mined between 20,000 - 40,000 otm. 

3. Boron-Phosphorus System 

Three new high temperature phases havE' i..h!o.!:l detected in addition to cubic BP and hexagonal 
B

13P 2; a fcc phase with lattice constants d S.71-S.76A, <Uld two primitive cubic phases with lat­

tice constants of 5.53 and 5.70A. 4 
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