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Fig.1  Lotus seedpod (a), schematic diagrams of single-side (b), 

and double-side (c) lotus seedpod-like core 
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Fig.2  Schematic diagram of vacuum high temperature creep 

forming mould 
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Fig.3  Schematic diagram of vacuum high temperature creep 

forming assembly 
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Fig.4  Lotus seedpod-like core after vacuum high temperature 

creep forming 
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Fig.5  Cross section of the lotus seedpod-like core 
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Fig.6  Regions of microstructure observation 
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Fig.7  Microstructure of base metal (a) and core (b) 
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Fig.8  Bar graph of misorientation angle of base metal (a) and  

core (b) 
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Fig.9  Curves of displacement-loading of compressive  

experiment 
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Fig.10  Relationship between core height and forming pressure 
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Fig.11  Relationship between core height and holding time 
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Fig.12  Relationship between measured value and calculated 

value 
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Fig.13  Microstructure of base metal 
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Fig.14  Microstructures of of base metal with different parameters: (a) 0.1 MPa, 60 min; (b) 0.2 MPa, 60 min; (c) 0.3 MPa, 60 min; 

(d) 0.3 MPa, 120 min; (e) 0.3 MPa, 180 min; (f) 0.3 MPa, 240 min  
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Fig.15  Relationship between grain size and parameters  
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Fig.16  Relationship of compressive strength with forming 

pressure (a) and holding time (b) 
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Fig.17  Relationship of specific compressive strength with 

forming pressure (a) and holding time (b) 
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Fig.18  Fractured cores under p=0.1 MPa, t=60 min (a); p=0.2 MPa, 

t=180 min (b); p=0.3 MPa, t=240 min (c) 
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Fig.19  Morphology of fractured surface 
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High Temperature Creep Forming Process of TC4 Titanium Lotus Seedpod-like Core 

 

Wang Wensen, Li Xiaohong, Deng Yunhua, Yue Xishan

 

 

(Aeronautical Key Laboratory for Welding and Joining Technologies, AVIC Manufacturing Technology Institute, Beijing 100024, China) 

 

Abstract: A new sandwich core called lotus seedpod-like core was proposed in this paper. High temperature creep forming experiment was 

conducted on TC4 titanium plate to prove the feasibility of lotus seedpod-like core. Moreover, effects of major forming parameters on the 

height, microstructure, mechanical properties of the lotus seedpod-like core were studied. The results show that it is feasible to prepare 

lotus seedpod-like core by high temperature creep forming. During creep forming, TC4 titanium sheet transforms to lotus seedpod-like core 

by dislocation motion and grain boundary sliding. After high temperature creep, the fine equiaxed structure completely transforms into the 

recrystallized equiaxed structure. The height, compressive strength and specific compressive strength of core are increased with the 

increase of forming pressure and holding time. 

Key words: lotus seedpod-like core; vacuum high temperature creep; height of core; microstructure; mechanical properties 
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