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Abstract: 

In creep age forming (CAF), the shape forming and performance improvement are 

attributed to many complex thermal-mechanical processes, viz., thermal-mechanical 

loading, holding and unloading, successively. However, the alternative of aging 

furnace or autoclave will cause inverse thermal-mechanical loading sequences, viz., 

loading prior to heating (LH) in aging furnace or heating prior to loading (HL) in 

autoclave, which may affect the creep aging behaviors. Taking 7050 aluminum alloy 

as the case material, the overall creep aging behaviors under the above contrary 

thermal-mechanical loading sequences were comparatively studied using a series of 

constant-stress creep aging tests. The evolution of microstructure, mechanical 

properties and electric conductivity were characterized by high-resolution 

transmission electron microscopy (HRTEM), tensile strength tests and eddy current 

method, respectively. The final deformation of the specimen loaded prior to heating 

(LH specimen) is about 1.55 times greater than that of the specimen heated prior to 

loading (HL specimen). This is because the heating stage in HL is merely a 

non-isothermal stress-free aging process without creep occurrence, while the heating 

stage in LH corresponds to a non-isothermal creep aging process, in which creep 

deformation occurs and even accounts for 44.4% of the final deformation. The 

different microstructures of the specimens after LH and HL are so significant that 

affect the further creep deformation and microstructure evolution in following holding 

stage. The applied stress during heating stage in LH promotes solute diffusion and 

dislocation movement, leading to accelerated nucleation and growth of intragranular 

and grain boundary precipitates. After holding and unloading stages, the LH specimen 

has more uniform distributed intragranular precipitates and more discontinuous grain 

boundary precipitates, which respectively cause higher mechanical strength and better 

stress corrosion cracking resistance. 
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