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Poplar LVL Strengthen and Furniture Joint Size Optimization Based on
Finite Element Analysis

CAO You-lin, WANG Tian-long" , WANG Yu

(College of Material Science and Technology ,Beijing Forestry University ,Beijing 10083 ,China)

Abstract: This research designed a pair of laminated veneer lumber (LVL) assembled by fast-growing pop-
lar wood and bamboo veneer based on the force analysis of the furniture T-shaped joint. The size of the T-
shaped joint was optimized,and the results of the optimization were then applied to the part of the chair to
meet the structural strength requirement. Force analysis method was adopted to design the material, the
size of joint was optimized by finite element analysis (FEA), which was verified by the experiment. The
fast-growing poplar LVL strengthened by bamboo veneer could meet the chair hind leg structure require-
ment in China national standard (GB10357—2013 Test of mechanical properties of furniture strength and
durability of chairs and stools). The experiment failure mode was similar to the numerical modeling. The
error results of experiment and FEA in two directions were 3. 10% and 3. 76 % , respectively. The optimized
sizes of T-shaped joint were as follows:10 mm in width,20 mm in height,25 (vertical to veneer) X35 (par-
allel to veneer) mm for the sectional dimension of mortise part. This LVL could cut 10 mm in the vertical
to veneer direction,so it could save 28. 6% of poplar material to the same mechanical properties. This LVL
could be applied to the furniture frame structure,and FEA method could be an excellent approach to do the

research of furniture material and structure. The method introduced in this paper could make the model of
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composite laminated material and to offer an approach and theory to promote the utilization of fast-growing

wood.

Key words: finite element analysis; furniture; fast-growing poplar LVL
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Fig. 1 Strength analysis of T-shaped joints
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in two directions
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Fig.4 Graphic of geometric dimension of T-shaped joints
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Fig. 7 Stress of tenon of T-shape joints in different sizes but

under the same bending moment
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Fig. 8 Stress of mortise of T-shape joints in different sizes but

under the same bending moment
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