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Fig.1  Age hardening curves of the alloys with different cold 

rolling pre-deformation treatment 
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Table 1  Tensile properties of samples with different cold 

rolling pre-deformation 

Cold-rolling 

pre-deformation/% 

UTS/MPa YS/MPa EL/% 

0 604.2±8.9 553.1±1.7 5.2±0.4 

5 638.8±5.8 603.7±12.3 9.3±0.2 

10 651.3±12.9 614.5±16.7 11.9±0.05 

15 689.9±12.0 668.1±13.5 7.9±1.2 

20 658.5±17.2 632.7±6.9 5.4±0.1 
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Fig.4  GBPs and PFZ along the grain boundary with different cold rolling pre-deformation: (a) 0%, (b) 5%, and (c) 10% 
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Fig.5  Fracture morphologies of tensile specimens with different cold rolling pre-deformation: (a) 0%, (b) 5%, (c) 10%, (d) 15%, and  

(e) 20% 
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Effect of Cold Rolling Pre-deformation on Microstructure and Mechanical Properties 

of New Aluminum Lithium Alloy 

 

Wu Mingdong, Xiao Daihong, Chen Weibin, Huang Jing, Huang Lanping, Liu Wensheng 

(Science and Technology on High-strength Structural Materials, Central South University, Changsha 410083, China) 

 

Abstract: New Al-4.5Cu-1Li-0.7Mg-1Zn-0.3Ag-0.3Mn-0.2Zr aluminium lithium alloys were prepared by casting and hot deformation. 

The effects of cold-rolling pre-deformation on microstructure and mechanical properties after solid solution were investigated using 

Vickers hardness, tensile testing, scanning electron microscopy and transmission electron microscopy. The results show that cold-rolling 

pre-deformation can effectively promote the precipitation of T

1

 phases and reduce the volume fraction of θ' phases in the matrix. Adding 

cold-rolling pre-deformation enhances age hardening response and shortens the time to reach peak aging. At the same time, the grain 

boundary precipitates change from continuous precipitation to discontinuous precipitation, and the width of the PFZs becomes smaller. The 

yield strength, tensile strength and elongation of as-aged alloy, when the pre-deformation amount is 15%, are 668 MPa, 690 MPa and 7.9%, 

respectively. 

Key words: aluminum lithium alloy; cold-rolling pre-deformation; microstructure; mechanical properties 
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