
 

This study suggests that the nature of the obstacles to dislocation motion makes a significant 
difference to the work-hardening rate. It seems that the presence of clusters and/or zones in naturally 
aged samples results in a higher work hardening rate compared to that of a supersaturated solid 
solution, whilst the absence of zones in pre-aged samples perhaps slightly reduces the work hardening 
rate of the alloy. The nature of the obstacles and the microstructural evolution during straining should 
be investigated further to provide more information for understanding the work hardening behaviour 
for the purpose of enhancing the formability of pre-aged 6xxx alloys. 

5. Summary
The tensile properties and work hardening behaviour of alloy 6016 were investigated in various 
naturally aged and pre-aged conditions. The results obtained are as follows: 
(1) Natural ageing (0-168 h) causes an increase in strength but relatively little change in the 

elongation. As for the strain hardening parameters, n decreases and K increases with increasing 
natural ageing time. 

(2) Increasing the pre-ageing temperature from 150 to 250 ºC increases the strength marginally but 
reduces the values of both n and K.  

(3) Naturally aged samples containing both clusters and zones show a higher work hardening rate 
than as-quenched samples. 

(4) Increasing the pre-ageing temperature from 150 to 250 ºC decreases the work hardening rate of 
the alloy. 
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

              




 

               
  









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


                 
             






     

     
     

     
     
     





















 










 






                


              




 

               
  














 


 


 


 
○：
▲：
◇：






          
                  
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


   


 
















 



 


   



    









μ

 

 


 









μμ







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