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Optimization of Connection Method of Wood-based Lattice Sandwich Structure

LI Shu-guang, HU Ying-cheng”

(College o f Material Science and Engineering s Northeast Forestry University . Harbin 150040, Heilongjiang ,China)

Abstract ;: Wood-based lattice sandwich structures have material limitations and thus are often manufactured
by the slotting and adhesive bonding approach,which destroys the integrity of the panel. In order to ensure
the integrity of the panel, this paper designed a new connection for the lattice sandwich structure. Birch
round sticks and poplar veneers were joined through a birch block. The integrity of the panel was ensured
by the novel connection. In contrast to the slotting and adhesive bonding connection, the force transfer of
the core layer following the additional birch block increased. This manifested through out-of-plane com-
pressions and short beam shears. As the displacement increased,the configuration of the added birch block
had a relatively stable mechanical behavior, which increased the emergency time after the structural failure.
The causes of the failure were analyzed and compared with other competition modes. The specific strength
was better than some lattice sandwich structures composed of alloys and carbon fibers. The theoretical a-
nalysis and experimental results were in good agreement. The novel connection was characterized by its low
cost and environmental friendliness.
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Table 1 Raw material related parameters
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Fig.1 Lattice sandwich structure configuration
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Table 2 Configuration of the out-of-plane compression Specimen
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LWL ly ho to l ¢ d
1 60 30 15 12 8 8
1. 60 30 15 15 8 8
1 60 30 15 20 8 8
I 60 30 15 - - 8
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Fig. 2 Experimental diagram of positive pressure and short beam shear of lattice sandwich structure
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Table 3 Parameters of the block in sandwich structure

24 T T2 13 1
E,/MPa 843. 71 1547.53 1196.3  2437.97
o,/ MPa 62.29 64.14 66. 38 71.43
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Fig. 3 Displacement-load curve of the out-of-plane compression
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Fig.4 Schematic diagram of the birch block shear force
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Fig. 5 Failure of the out-of-plane compression
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Table 4 Experimental results and theoretical predictions

B K dE / MPa 53 B E i / MPa )
AR o/ %
E o E c
1. 53. 14 1.38 36. 28 2.68 4. 30
I 51.24 1.70 89.76 3.72 5. 80
I3 67.89 1. 80 108. 03 5.99 9.03
I 70. 30 1. 86 68.02 1. 99 2.79
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Table 5 Transmission efficiency of the force

WILES) I 1. 1 Il
Fy/N 6 288.61 6 447.64 6 898.47 7 305.53
F./N 5119.17 6022.99 6 465.38 6 486.57

F./Fo/% 81. 40 93. 41 93.72 88.79
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Fig. 6 Comparison of specific stiffness and specific strength of lattice sandwich structures prepared with different materials
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Fig. 7 Short beam shear damage
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Fig. 8 Comparison of Shear behavior of short Beams with Lattice Sandwich structure
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