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Analysis of stress- strain distribution of dowel and glue line in L-type furniture
joint by means of finite element method

Abstract

In this study, 3D stress-strain distribution of dowel and glue
line on L-type joints made of plywood doweled was
investigated. Members of joints were made of 11-ply
hardwood plywood (hornbeam, beech and alder) that were 19
mm in thickness. In this study, effect of beech dowels was
investigated in three level diameters (6, 8 and 10 mm) and
penetration of depth (9, 13 and 17 mm) on bending moment
capacity of L-type joints under compression loading as
experimental test; then, stress-strain distribution of wood
dowel and glue line in specimens were simulated by means of
ANSYS 15 software with finite element method (FEM).
Results showed that the bending moment resistance increased
with increasing dowel diameter from 6 to 8 mm, but
downward trend was observed with increasing 8 to 10 mm in
dowel diameter. Bending moment resistance increased with
increasing penetration depth. Also, simulation by ANSYS
software showed that stress-strain in dowel and glue line
increased with increasing diameter of dowel and this
increased stress in joints made of 10 mm dowel decreased the
resistance due to fracture in joints. According to results
obtained of model analysis, the ultimate stress of dowel and
glue line occurred in the areas in which joints were contacted.

Keywords: stress, strain, wood dowel, L-type joints, finite
element method.
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