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FIG. 3. Creep curves for lithium at 77°K, 
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FIG. 4. Creep curves of lithium at various 
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Fig. 3 shows the results of the creep of lithium at 77°K in semilogarithmic coordinates: relative 

deformation-log time at different stress levels. It can be seen thatJow-temperature creep definitely follows 

the logarithmic law at stresses right up to 0.3 kg/mm'. At 0.6 kg/mm' and above the logarithmic dependence 

is not sat isfie d. 

As expected, at IBOo, and more particularly at 300 0 K (i.e. at quite high temperatures) despite the 

stable crystalline structure of the metal, creep in lithium does not follow the logarithmic law (Fig. 4). But 

comparing Figs. 3 and 4 it can be seen that as the te mperature falls the deviation from the logarithmic law 

diminishes, even at quite considerable stresses. 

The kind of interdependence observed between t he parameters and creep curves in the case of annealed 

lithium can be explained as follows. The low-temperature cre ep of lithium at stres s es below the yield point 

(0.5-0.6 kg/mm') occurs at the stages of instantaneous deformation and tr ansitory yield by movement of 

dislocations, their exhaustion in the or iginal lithium lattice and accumulation at var ious different barriers. 

In this case the time dependence of creep is very well described by the log arithmic law (e=algf+c). 
If the stress is incre ased to levels above the yield point at 77°K creep will occur, accompanied by the 

polymorphous trans formation from the b.c.c. to h.c.p. la ttice·. At this stress level there is al s o a big 

increase in the instantaneous deforma tion and transitory yield. 

As follows from the electrical resi s tivity data (see Fig. 7) the rise in instantaneous deformation during 

creep cannot be due to '!n increase in stress alone, but mainly to an incre as e in the mobility of the lattice aa 

a result of the strain transition which is taking place. But the reduction in the deformation at the transitory 

s tage as compared with that described by the logarithmic law must be as cribed to a drop in the mobility of 

dis locations due to the partial polymorphous transition. Thus, while the deviation from the logarithmic law 

for the transitory stage of creep in specimens testcd at 300 and IBOoK is due to th e relatively hi gh te s ting 

• To a c erta in extent the trans ition from b.c.c. to h.c.p. is also poss ible . sin ce this follows from measurements of 
dRmpinS capacity at lo w te rn peratur es [12]. 


