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要旨 : 

低炭素鋼の歪時効初期に，降伏応力の増加と転位による内部摩擦の逆数の 1/4乗はいずれも

ｔ1/3に比例して増加する。一方，スネーク内部摩擦と電気抵抗はｔ2/3に比例して減少し，

このｔ2/3依存時間は降伏応力の増加のｔ1/3依存時間よりも約 100倍長い。これらの現象

は次のような機構で解釈できる。（１）スネーク内部摩擦と電気抵抗はマトリックスになお

固溶している炭素濃度に依存し，それは Cottrell-Bilby の式に従って刃状転位心に流れこむ

量だけ時間とともに減少する。（２）降伏応力と転位による内部摩擦はおもにらせん転位の

自由長さに依存し，それは刃状転位からの転位心をとおる炭素原子の拡散によるらせん転

位線上の炭素濃度の増加により時間とともに減少する。 

 

Synopsis : 

During the early stages of strain ageing in low carbon steels, the increase in yield stress 

and the 1/4 power of the reciprocal of the dislocation damping increase proportionately 

to t1/3, where t is an ageing time. Concurrently, the Snoek damping and the resistivity 

decrease proportionately to t2/3 for a longer period by a factor of 100 than that of the t1/3 

dependence of the increase in yield stress. These phenomena may be interpreted in terms 

of the following mechanisms. (1) The Snoek damping and the resistivity are dependent 

on the concentration of carbon atoms still in solution, which decreases during ageing by 

the amount of the carbon atoms segregated from the matrix to the edge dislocations. (2) 

The yield stress and the dislocation damping are dependent on the average free segment 

length of the screw dislocations, which decreases during ageing by the carbon atoms 

supplied by pipe diffusion from the edge dislocations. 

 

(c)JFE Steel Corporation, 2003 
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