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Bending creep in white phosphorus is reported at 27° and 41°e at pressures to 6 kbar. The activation 
vuIume for creep is approximately 50.3Xl~· cm3/ atom, which is about the same as that determined by 
Kachtrieb and Lawson for self-ditTusion . 

INTRODUCTION 

T HE activation volwnes for creep in an alkali 
halide (_\gBr)' and in a number of m ctal!' (Pb,2.3 

Sn,4 Zn,5 Cd,l' and ::\ a 6) have pre\-iou<:ly b"L:n reported. 
This }Juper reports similar studies on white phosphoms. 

SAMPLE PREPARATION AND EXPERIMENTAL 
PROCEDURE 

Samples ","rc prepared from white phosphoms pur
chased f· JlO General Chemical Division of Allied 
Chemical and Dye Corporation of Xe\\' York (their 
Ij; ,Ide .tI036 Code 2056). An ingot of the material 
;,.jJproximately 1 X 1 Xl cm was compre sed under water 
(38°C) to approximately 0.30 on thickness. Samples 
were then cut under water to finished size, approxi
mately 0.25XO.25X2.5 cm. The "useable" finished 
samples were transparent and visually free from cracks 
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PRESSURE KILO BARS 

FIG. 1. Deformation rate as a function of pressure. The difTcr
ence in dctlcctioll fate between samples 1 and 2 is due to sample 
size. 

or "s~ures. \Vhere internal cracks or fissures Wcre 
present the sample \\'Ollid inevitably break immediately 
upon loading. The pressure equipment, three-point 
loading device and def1ection measuring equipment 
were previously described.3-; The differential tran,;
fonner used to measure beam deflection had a linear 
region of approximately 1 em length and an output of 
5 V /em. The applied load was approximately 0.2 kg 
applied at the center of the beam. Deflection rates be
tween approximately 10-6 to 10-4 cm/ see were ob
served depending on pressure and sample size. 

Dow Corning 200 fluid (100 es) was used as the 
pressure medium because of the extreme inflammabil ity 
of phosphorus upon removal from hydrocarbons such a~ 
kerosene or pentane. The Do\\' Corning fluid became 
ver~' viscous at high pressures and it was necessary to 
limit the pressures to 6 kbars. The white phosphorus \I'a'; 

loaded into the stressing device and pressure vessel in 
an atmosphere of argon or nitrogen. 

EXPERIMENTAL RESULTS 

Figure 1 shows the elTect of pressure on creep rate 
for two typical samples. The activation volW11e \Va, 
determined from 

t. V:= [KT / (P 2- PJ)Jln( Ell E2), (1) 

where K is Boltzman's constant, T the absolute telll
perature, and EI the defOnllation rate at pressure 1'1. 
The average actiyation yolume at 27°C on 12 sampb 
was 50.3X 10- 24 cm3 atom; the average deviation wa,: 
3.7 X 10- 24

• All the C'xperimen ta l cia ta cou Ie! be sa 1 i~lil'd 
byt.V:=(50.3± ~) XlO-2~ c1ll3/atolll. For three sa.l11p!l',; 
defonllecl at 41°(" the activation volume appeared t(l 
be pressure dependent. The results are shown in Table 1. 

TAllLl:: I. Activation \'olumc for creep in 
white phosphorus at 41 °e. 

Pressure range 
.\pparcnt acli\'ation volume 

dClerminrd from Eq. (I) 

• This work \\'33 supported by the Co S .. -\ir Force Ollice of 0.7 to 3 khar (5~±~) X 10- " crn 3/atom 
Scientific Re!'l.'arch. 2.5 to -1.5 khar (50±2) X 10-" crn 3/ alorn 

t Presrnt addr(':,,: {-niversi ty nf minnis. l-rhana, Tllinois. ·1.0 to 6.0 kbar (-1i± I) XIO-o. crn 3/atom 
t Present addrtSS: l -. S. Xaval Guided ~Ii,;"ill's School, Dam 

Neck, Virginia Uach, Yir~inia . 
II' \\. ( '1 ' \ 'I 2 2°' (19-n) i\"achtrieb :tnd Lawson' report the activation VOlllllll' ,. . _1rISty,. cta .. \ ct. . o-t ;:-./ . 

• B. ~1. BlIt cher:tnd .\ . L. ({uotT, J .. \ppl. l'h~~. 32. 2036 (1961). for self-dilTusion in white phosphorus at noc to be 
3 K. L. lk\' ri(.'S, G. S. Bakrr, and P. Gibbs. J .. \ppl. Phrs. 31, 30 l'ln3/ mole (40./X IO-~~ ('Jn3/ atoJ1l). These studil" I 

2254 ( 1<)63) . 
• K . L. DeVries,. G. S. Baker, an(1 P. /}ibbs, J. .\ppl. l'h~·s . 3-1, would therefore lend support to :1. mechanism in ",hid\ 

2158 (t%.I). rrcep is dilTu,;ion-controllecl. 
6 K. l.. Ik\rrit'~.:1",II'. Gihhs.]. :\ppl. Pbys. 31,3119 (t\)63)' 
':\. L. RuntT, R. If. Cornish, ami H. :-'1. lIul chl:r, Bull. Am. 1 ~. If. :\achtrich and A. W. Lawson, J. CI,,'m. l'hys. 23, tl93 

Phys. Soc. 6,420 (1961). (1955) . 
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