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Abstract: The creep aging behavior of 2219 aluminum alloy was studied on the RWS-50 electronic creep testing 
machine at 438�458 K with the stress range from 120 to 180 MPa. By adopting the equations including hyperbolic sine 
function and by linear regression analysis of experimental data, the stress index, the creep activation energy and the 
related constants were determined. The constitutive relationship among steady creep strain rate, tested stress and aging 
temperature of 2219 aluminum alloy was obtained. The results show that the steady creep rate increases with the increase 
of tested stress and aging temperature. And the second step in creep curves becomes short. The average relative error of 
steady creep strain rate between theoretical value computed by the constitutive equation and actual value is only 4.22%, 
and the constitutive equation can provide theoretical basis for formulating creep aging forming process of 2219 aluminum 
alloy. 
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Table 1  Main chemical composition of 2219 aluminum alloy 

(mass fraction, %) 

Cu Mg Mn Si Fe Ni Zr Ti Al

5.24 0.028 0.27 0.042 0.13 0.03 0.14 0.065 Bal.
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Fig. 1  Schematic diagram of specimen geometry in creep test (Unit: mm) 
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Fig. 2  Creep aging and creep rate curves of 2219 aluminum alloy at different aging temperatures and tested stress: (a), (a1) 438 K; 

(b), (b1) 448 K; (c), (c1) 458 K 
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Fig. 3  Steady creep strain rates of 2219 aluminum alloy at 

different aging temperatures and stresses 
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Fig. 4  Relationship between steady creep strain rate and 

tested stress at different aging temperatures: (a) ln ln��� � ; (b) 
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Fig. 5  Steady creep strain rate of 2219 aluminum alloy vs 
tested stress and temperature: (a) ln ln[sinh( )]��� �� ; (b) 

1ln T ����  
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Fig. 6  Relationship between ln�� and Z for 2219 aluminum 

alloy 
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Table 2  Comparison of calculated and experimental results of steady creep strain rate for 2219 aluminum alloy 

Steady creep strain rate/s�1 
Aging temperature/K Stress/MPa 

Experimental Calculated 
Relative error/% 

120 4.06 10�4 4.11 10�4 1.29 

140 8.88 10�4 9.79 10�4 10.25 

160 2.18 10�3 2.17 10�3 0.34 
438 

180 4.92 10�3 4.59 10�3 6.65 

120 1.66 10�3 1.54 10�3 7.15 

140 3.66 10�3 3.67 10�3 0.67 

160 7.95 10�3 8.14 10�3 2.49 
448 

180 1.74 10�2 1.72 10�2 1.10 

120 5.8 10�3 5.4 10�3 5.98 

140 1.23 10�2 1.30 10�2 5.53 

160 2.64 10�2 2.88 10�2 9.14 
458 

180 6.34 10�2 6.09 10�2 3.92       
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