
    
      Fig. 1 
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        Specimen geometry and dimensions for Gleeble tensile tests (the unit of dimensions in the figure is mm).

      

    

  
    
      Fig. 2 
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        Setup for the Gleeble tensile tests and thermal profile for testing AA6082.

      

    

  
    
      Table 1 

      Test programme for the Gleeble tensile tests of AA6082, including strain measurements using DIC or C-gauge or both.

      
        


	Test category 1
	Test category 2



	

	




	Test condition
	Temperature
	Strain rate
	Test condition
	Temperature
	Strain rate





	1A (DIC, C-gauge)
	500 °C
	0.1 s−1
	2A (DIC)
	500 °C
	0.5 s−1



	1B (DIC)
	450 °C
	0.1 s−1
	2B (DIC)
	450 °C
	0.5 s−1



	1C (DIC)
	350 °C
	0.1 s−1
	2C (DIC)
	350 °C
	0.5 s−1





      

    

  
    
      Fig. 3 
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        Definitions and settings for DIC analysis. εxmax denotes the highest major true strain along the X-axis direction obtained from the DIC results. The distance in (c) represents the distances of the measured points from point O along the X-axis.

      

    

  
    
      Table 2 

      Selected regions and their groups.

      
        


	Group I
	Group II



	

	




	Region
	Size
	Region
	Size





	S1
	2 mm × 2 mm
	S3
	6 mm × 6 mm



	S2
	4 mm × 4 mm
	S5
	6 mm × 12 mm



	S3
	6 mm × 6 mm
	S6
	6 mm × 18 mm



	S4
	8 mm × 8 mm
	
	





      

    

  
    
      Fig. 4 
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        Variation of the true strains, r-values and strain ratios with proceeding of deformation for specimen tested at the reference temperature of 500 °C and strain rate of 0.1 s−1 (test condition 1A as shown in Tab. 1). The locations O to 6 and the regions S1 to S6 are shown in Figure 3a.

      

    

  
    
      Fig. 5 
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        True major strain and true minor strain distributions at (a) 500 °C and 0.1 s−1 (test condition 1A) and (b) 350 °C and 0.5 s−1 (test condition 2C) along the X and Y axes at normalised times.

      

    

  
    
      Fig. 6 
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        Evolutions of r-value distribution and Δrmax along the X- and Y-axes with increasing tn for 500 °C and 0.1 s−1 (test condition I), and 350 °C and 0.5 s−1 (test condition VI).

      

    

  
    
      Fig. 7 
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        Evolution of r-values across regions of S2 and S4 as a function of true strain (εx) for the Test Category I (strain rate of 0.1 s−1) and Test Category II (strain rate of 0.5 s−1).

      

    

  
    
      Fig. 8 
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        Effect of deformation temperatures and strain rates on the evolutions of r-value within regions S2 and S4 with increasing major strain εx.

      

    

  
    
      Table 3 

      Material constants for r-value evolution with increasing εx of AA6082.

      
        


	A1 for S2
	A1 for S4
	B1
	n1
	n2 for S2



	190
	204
	5.66
	8.4
	2.52E-2



	n2 for S4
	Q(J/mol)
	R(J/(mol⋅k))
	[image: equation]
	



	2.82E-2
	4800
	8.314
	1
	





      

    

  
    
      Fig. 10 
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        Fitting results (solid lines) of r-value evolutions with increasing εx for S2 and S4 at strain rate of 0.1 and 0.5 s−1. The symbols stand for the experimental data.

      

    

  
    
      Fig. 11 
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        Stress-strain curves obtained using strains measured via C-gauge and DIC and using C-gauge strains corrected using the experimental r-value (Exp-corr) and predicted r-value (Pred-corr), for the test condition at 500 °C and 0.1 s−1, as well as the stress difference compared to the DIC curves at the same strain. S2 and S4 in (c) denote the regions for measurement.
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