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Molding Wood Particle Mats III

Computer Simulation by Finite Element Method with Guzumi-Elements

Ping Yanc*, Masanori HaTa** and Hikaru Sasaxr*

(FAFN634F- 8 3 2 HZH)

In the previous paper (Report I)P finite element method (FEM) with incremental
elasticity for analysing deformation and stress distribution in a particle mat during hot-
pressing with curved dies was proposed. By the proposed method the pressing process
of particle mat was well simulated with changing elastic constants of the model elements.
In this paper, FEM with Guzumi-element made of a triangle element and three Z shaped
spring elements which gives more freedom of movement to particles was used to express
slippage between particles during pressing. During the incremental calculation, the
elastic constants of triangle element were kept constant (ie. the values of the final
particleboard), and the spring constants of Z-element were increased in proportion to
compression ratio of mat.

The results obtained are as follows:

1. In employing FEM with Guzumi-elements to solve the molding behavior of par-
ticle mat, more reasonable results could be obtained. When taking the spring constants
of Z-element in x (horizontal) direction k; and in » (vertical) direction k. as: ki=co+
1A, ks=ki/4, where 2: compression ratio of mat, ¢o: initial value of spring constant
in x direction 0.04 kgf/mm, ¢;: spring constant factor in x direction 800 kgf/mm which
depends on the shape, size and density of raw material, n: power of compression ratio
of mat 2.

2. The calculated stresses at the stress concentration portion are a little greater
than those in Report I, but continuity in mat deformation at the interface between two
layers with different elastic constants could be expressed more properly by this method.

3. To a certain extent, FEM with Guzumi-elements is an effective method to simu-
late the deformation and stress distribution in molding particle mat during pressing as
well as FEM with incremental clasticity proposed in Report I,

* REMEHBFT (Research Section of Composite Wood)
o EMEHIAE: (Takaoka National College, Takaoka, Toyama 933)
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Fig. 1. Composition of Guzumi-element.

Note: ki: Spring constant in x direction.
k2: Spring constant in » direction.
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Fig. 2. Schematic diagram of dies and particle mat before pressing.
Sample problem of deformation and stress distribution analysis

by finite element method (FEM) with Guzumi-element.
Note: Ri: Radius of male die. R;: Radius of female die.
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Fig. 3. Process of analysis of deformation and stress distribution
by finite element method (FEM) with Guzumi-element.
Note: g, p/: Static and sliding friction coefficients between
the die and overlaying paper.
Xi, Y;: Tangential and normal components of the
nodal force at the interface.
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. 4. Relationship between spring constant and compression ratio of mat.
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Fig. 5. Effect of spring constant of Guzumi-element on
final deformation of mat.
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Fig. 6. Effect of spring constant of Guzumi-.element on density
distribution of molded (Case 2) particleboard.
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Fig. 7. Color contour map of density distribution of molded
(Case 2) particleboard.
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Fig. 8. Relationship between radius of die and stresses at stress
concentration portion of molded particleboard.
Note: R: Radius of curvature.

t : Board thickness, 12 mm.

Case 1: Thickness of molded board in pressing
direction (y) is uniform.

Case 2: Board thickness of curved part in radial
direction is uniform.
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Calculated by FEM with incremental elasticity.

Calculated by FEM with Guzumi-element.
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Fig. 9. Comparison between final deformation of mat
by two kinds of calculation method,
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