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The existence of a co nsta nt str('ss, (J(" at the trans ition enabled us to carr." out an 
analysis of the clcj)rndence of Tr on the stra in rate , i. Let us, as \\'RO:\~I';[ ct a/ .4 

have clone for ll1ol."hclenum , assume relatiuIIsltips bet\\"een stress and t rlllperature5 

and strain rateR, respecti vel.'" of the form: 

(Jy=A -BT (I) 
a nd 

(Jy=Ei. F (2) 
where A a nd B are constant at a gi\'en stra in rate and E and F are constant at a 
gi\"en temperature. B is approx imately equal to 0,3 kg mm - 2 °1\: - 1 for our materi al 
a t all strain rates in the transition region and E a nd F have been evaluated for 
,; intered tungs ten at 473°K to be ~6S kg JllJll - ~ and ~0.09 , respect i\'ely S. If \I'e also 
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Fig. 2. Xon'propagatill g surfacc crack ill a rccry,ta llizcd sintcrccl tungsten sp:!cime:1 whi ch 
clcaved at 44 2° [, at a ~ train rate of 5 X 10 - 3til'C· ' after 0.0 % plastic deformation. :\"ote that the 
crack folloll's grain boundaric3 a long :\B .. \ C, e DEF. FH, FG and is t rall< ,~rallular (nl\' a lun!:!; 
the segmen t (;1. l In order to avoid etch ' pitting, \Iurakami's rcagent, whi ch is a rela ti ,-ch' poor 
etcha nt for tung$tcn, was employed .) 

assume tha t (in the transition region) F is a constant, tha t the , 'ariation uf E \I'ith 
temperature is gi \ 'en by eqn. (I), and make usc of the identity : 

(~~) ( ~T),( ~,e, ) = -1 (3) 
o e T CG . E 01 (J 

we cleri\'e for the relationship between T and i, for constant (J the express ion: 

exp ( - io,n:J) = X (Eo-0.3Tr) (.j.) 

where J":' and Eo are constants. Figure I sho\\''; TT plotted again,;t cxp( - t'o .O!') an d it 
i,; set:!1l that, alth ()ug h lIot as goocl for lllulybciL'IlUIll·I , t.here is a fair agreement ht:t ll'ccn 
the data a nd the l11ode l. 

The cOllstant stress at the transition t em perature suggests that this is a critical 
stress for some mec hanism in the fracture process. It appears that the transition 
( oincides with a change in the critica l stage in this process, a h." pothesis ,;upportecl 
hy the oi>sen'ation o[ microcracks ill c!uctik but not in brittle specimcn,; . if tht:! 
cracks ob~ef\'ccl ill the ductile region a rc o f tIle type that cau:'e fracture, crack 
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