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propagation is th e critical stage in ductile cleavage. Because JIli crocracks are lIot 
observed in the brittle specimclls myay fr0111 the fracture surfaces it appears qllite 
possible that the first crack to be nucleated \I'ill propagate. 

If, at TT, stresses for crack nucleation, ax , and propagation, aI', are equal and 
equal to the yield stress, then: 

ac =a;-: =ao + kx(Yy)!lc-! = ap = hp(Yyn)~lc-! (S) 

where ao, kx , 1~1' are constants, Y is Young's modulus (4.04 x 10 12 dynecm- 2), I' and 
yH are the surface energies for crack nucleat ion (true surface energy) and crack 
propagation across a grain boundary respecti" ely , and lc the crack length , which i" 
probably related to the grain diameter. Let us assume that lc equals the grain 
diameter, l, and that k p is (z/n)t, \vhich is given by the simplest (Griffith-Orowan- Irwill ) 
model of surface crack propagation . fB then e\'a luates to ~6 x 104 erg cm-2 , \\"llich 
compares reasonably with surface energy values estimated by H U LL et al.9, c.f,:. 

~3 x 104 erg CI11 - 2 at 3500K for propagation of cracks in tungsten single crystals, ill 
which blunting of the cracks is thought to occur above ~ ISo°K. 

Below IsooK their value,; of 'I \I'ere near the theoretical estimates, e.g. nn 
GIDIA:-i'S modello: 4.7x103 and 3.3x 103 erg cm- 2 for {roo} and {no} cle~l.\"age, 

respectively 11 .• -\.ssuming the smaller value to be correct and taking12 l~x to bc ~2 . 4 

it is also possible from eqn. (5) to estimate the lattice friction stress, ao. It is seen to ' 
be ~Z2 kg ml11 - 2 , which is in excellent agreement with the value estimated by lIn /. 
et al. 9 at a strain rate of S x ro- 4 secl using a different analysis. 
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