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Fig. 1. Approach I – comparison between observed and 

predicted LYS  
 

 
Fig. 2. Approach II – comparison between observed and 

predicted LYS 
   

5. Summary and conclusion 
Both presented models can provide a firm basis for simulation of the evolution of yield strength in 

Al-Mg-Si alloys. The peak hardness corresponding to the precipitation of beta double prime phase is 
in accordance with the experimental data. The more generic approach II has the advantage that the 
overall macroscopic yield strength can be well-understood by all relevant strengthening mechanism 
and gives information about the influence of each effect. Approach I reaches the same results and is 
able to give estimations of the yield strength very easily, if the fraction of the phases are available.  

In the open literature, the strengthening calculations generally use a mean composition for just 
one precipitation phase. In the present work, we calculate the effective mechanisms for each phase of 
the precipitation sequence: GP-zones → ß’’→ ß’ → ß (Mg2Si) + Si and, therefore, we are able to 
analyse the effect of each mechanism for each phase. 
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

               

       


           

  
               



















Sample Intermediate annealing cold rolling Solution treatment

A 500℃×10s（salt bath）
B 350℃×3hr（batch type furnace）

1.0mmt
550℃×1min（batch type
furnace）→Water Quench




































 

 





 

 







 

 





 

 







1450





  


              

               

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 


             

          

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


               



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 





 

 ( )  ϕΦϕ 
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
     


  × 



              










          
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             


 
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
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

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





CASE

matA

matB

matR

matB-R

matR-C
Cube area is
added into matR

matR-G
Goss area is
added into matR

Arrangement of grains of mat-B was randomized

Crystal orientation

Sample-A
Sample-B

Ideal random orientation material

3000μm

10
00

μ
m

600μm 114μm
371μm

Area of Cube or Goss

Random area

1454


