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Preparation and Compression Performance of Composite Folded Sandwich Structure

YANG Yang, WANG Xin-zhu, JIAN Kai-lin

(College of Aerospace Engineering, Chongqing University, Chongqing 400040, China)

ABSTRACT: The work aims to explore the one-off forming process of composite folded core and study the effect of
dipped glue concentration on the compression performance of folded sandwich structure. V-shaped folded sandwich
structure was taken as the research object. Firstly, the vacuum draw forming was used to build a V-shaped composite
folded core. Then, the folded core was compounded with the carbon fiber composite laminate by a bonding process to
obtain the composite folded sandwich structure. Finally, the mechanical properties and failure modes of the structure un-
der the action of compression load were investigated by experimental tests and the effects of different dipped glue con-
centration on the compression performance were analyzed. The folded core was prepared by the vacuum draw forming at
one time, but the forming precision was required to be improved. From the compression test, the failure of the folded
sandwich structure began with the core wall, gradually expanded to the prism lines, and finally reached the whole core.
The failure load of the folded sandwich structure under the glue concentrations of 11%, 17% and 22% was 362.853 N,
420.521 N, and 471.389 N, respectively. The vacuum draw forming can prepare the folded core at one time with high ef-
ficiency, but it still needs to be improved due to low precision of forming size. In a certain range, the ultimate compres-

sion load of the composite folded sandwich structure is approximately proportional to the dipped glue concentration.
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Fig.1 Two typical sandwich structures
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Fig.2 Geometrical structure of the V-shaped folded core
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Tab.1 Geometrical dimension of the V-shaped folded core
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Fig.3 Preparation flow chart of folded sandwich structure
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Fig.4 Forming mould
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Tab.2 Microscopic analysis results

R JNAK B /mm B /um
ot 0.646 20.3
g 0.927 21.7
/il 1.028 25.2

M 2 Al PGS T IS PR, —EE
JEHE, LFYER) SRR . X500 B T
ZRIMER—E, LA 8.

K6 &EJE R
Fig.6 Sample after dipping in glue
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Fig.7 Top, middle and bottom of V-shaped folded core
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Fig.8 Optical microscopic view at 400x
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Fig.9 Preparation of V-shaped folded sandwich structure
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Fig.10 Stress-strain curves of folded core sandwich
structures with three different dipped glue concentrations
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Fig.11 Experimental process of folded core sandwich structures with different dipped glue concentrations
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Tab.4 Error analysis of experimental failure load
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11 372.392 355.471 360.695 362.853 7.074 0.019
17 416.169 422.160 423.233 420.521 3.108 0.007
22 474.615 470.796 468.756 471.389 2.428 0.005
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Tab.5 Compression performance parameters of folded sandwich structures with different dipped glue concentrations

R/ % IR 2847 /N S FE 3 B /M Pa FL3R E/(N-m-kg™") JE 4 i /MPa
11 362.853 0.086 471.485 1.893
17 420.521 0.101 525.233 2.022
22 471.389 0.113 560.114 2.146
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Fig.12 Failure process of folded core sandwich structure
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