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Design and strength analysis of superplastic forming/diffusion
bonding hollow panel structure by FEM

LIU Peng-cheng', CHEN Jianping' , WANG Bin®

(1. Mechanical Engineering College., Tianjin University of Science and Technology. Tianjin 300222, China; 2. Aerospace Re-
search Institute of Special Material and Processing Technology, Beijing 100074, China)

Abstract ; In order to study the influence of the structure of core sheet, the ratio of the diffusion bonding area between the core
layer and cover layer, and the ratio of diffusion bonding area between core sheets on the strength of multi-layer structure fabri-
cated by superplastic forming/diffusion bonding process, FEM is used to analyze the rigidity and strength of different parts
with different structures of core sheet and process parameters. In the research emphasis is put on two critical factors: 0.5 H/L
and the elongation. The results show that the structure of core has greater influence on the rigidity and strength of multi-layer
titanium hollow panel structure and the controlling of the value of 0. 5 H/L and elongation can realize maximal rigidity and
strength, which maximize the overall advantages of multi-layer structure. Meanwhile, the radius of corner between the two
near core sheets have greater influence on the ratio of diffusion bonding area between core sheet and cover sheet and two near

core sheets, thereby affecting the strength and rigidity of multi-layer structure.
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Tab.1 Result of FEM for different thickness according to different core struture
/mm /mm 0.5 H/L /% /mm mises max/ MPa
9 0.612 1. 329 0. 745 149 3. 489 502.8
10 0.578 1. 329 0. 820 164 3.438 502.3
11 0. 550 1. 329 0. 895 179 3.421 499. 3
12 0.522 1. 329 0.970 194 3.404 485. 3
13 0.497 1. 329 1.047 209 3. 406 492. 4
14 0.474 1. 329 1.123 225 3.403 499. 1
15 0.453 1. 329 1.198 240 3.416 505. 5
16 0.431 1. 329 1. 270 254 3.429 508.7
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2
Tab. 2 Result of different structure
N /mm /mm /kg /kg 0.5 H/L max/ MM mises max/ MPa
12 1.073 0. 486 1.922 1.928 0.795 8.485 1 922. 24
15 1.073 0.422 1.922 1.928 0.997 4.159 910. 89
18 1.073 0.373 1.922 1.928 1.207 8.632 5 956. 65
b b b
b b
o b b b
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Tab. 3 Effect of diffusion bonding area ration on mises stress and stiff
/mm /mm /% /mm mises max/ MPa
0 0.522 100. 00 3.404 7 485. 36
1.0 0.523 93. 50 3.439 8 524.54
2.0 0.528 87.00 3.443 3 475.50
2.5 0.530 83.75 3.460 3 478. 25
3.0 0.534 80. 50 3.462 9 484. 38
4.0 0.539 74.00 3.470 9 485.57
5.0 0. 544 67.50 3.507 8 481.98
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