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Effect of Finger Dimensions of Tip and Root Widths on
Bending Strength Properties
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ABSTRACT

As finger joint method has a high rate of yield and high strength and ease in working,
it has been widely used as an end joint method for solid wood and wood based-material.

Therefore, we end-joined the material of Pinus densiflora, Quercus variabilis and
populus euramericana with polyvinyl acetate adhesive and resorcinol phenol resin
adhesive. The effect of difference (0, 0.15, 0.3, 0.45mm) between the dimensions of tip
width and root width of the finger (DTRW) on bending strength properties was as follows:
1. In the case of polyvinyl acetate adhesive, DTRW had no effect on bending modulus of

elasticity(MOE) and modulus of rupture(MOR) of the three kinds of species, because

their bonding layers were destroyed by slippage, not their woody parts.
2. In the case of resorcinol phenol resin adhesive, the material of Quercus variabilis

showed an optimal result at 0.15 or 0.3 of DTRW, while the poplar did at 0 of DTRW.
3. The differences in efficiency ratio of bending MOR of populus euramericana, Pinus

densiflora and Quercus variabilis species according to the kind of adhesive were

13-29%, 23-30% and 45-53%, respectively.
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Fig. 1.
Notes; P: Pitch, L: Length of finger.
t1—tz = Tip width

Dimensions of fingerjoints.

Table 1. Dimensions of fingerjoints

Units: mm
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0.45 0.8 1.25 441 17
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Fig. 2. The effect of tip width on MOE in
Populus euramericana.
Legends; ti;: Tip width, t20 Root width.
@: Polyvinyl acetate adhesive.
V. Resorcinol phenol resin adhesive.
Notes; Efficiency of MOE: Percentage of
MOE for each type of specimen to

that for solid wood specimen.
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Fig. 3. The effect of tip width on MOR in
Populus euramericana. )

Legends; The same as shown in Fig. 2.

Notes; Efficiency of MOR: percentage of
MOR for each type of specimen to

that for solid wood specimen.
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Fig. 4. The relationship between MOE and
MOR in Populus euramericana.
Notes; @: Polyvinyl acetate adhesive
- MOR = -0.0018MOE+517.17, r=0.153
and no significant at 5% level.
A Resorcinol phenol resin adhesive
- MOR = 0.0017MOE+399.52, r=0.252

and no significant at 5% level.
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Fig. 5. The effect of tip width on MOE in
Pinus densiflora.

Legends; The same as shown in Fig. 2.

Notes; Efficiency of MOE: Percentage of
MOE for each type of specimen to

that for solid wood specimen.
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Fig. 6. The effect of tip width on MOR in
Pinus densiflora.

Legends; The same as shown in Fig. 2.

Notes; Efficiency of MOR: percentage of
MOR for each type of specimen to

that for solid wood specimen.
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Fig. 7. Relationship between MOE and MOR
in Pinus densiflora.
Notes; @ Polyvinyl acetate adhesive
-MOR = 0.0008MOE+342.86, r=0.207
and no significant at 5% level.
A Resorcinol phenol resin adhesive
- MOR = 0.0018MOE+447.44, r=0.367

and no significant at 5% level.
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Fig. 8. The effect of tip width on MOE in
Quercus variabilis.

Legends; The same as shown in Fig. 2.

Notes; Efficiency of MOE: Percentage of
MOE for each (’type of specimen to

that for solid wood specimen.
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Fig. 9. The effect of tip width on MOR in
Quercus variabilis.

Legends; The same as shown in Fig. 2.

Notes; Efficiency of MOR: percentage of
MOR for each type of specimen to

that for solid wood specimen.
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Fig. 10. The relationship between MOE
and MOR in Quercus variabilis.
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Notes; @: Polyvinyl acetate adhesive
- MOR = 0.0009MOE+301.86, r=0.298
and no significant at 5% level
A Resorcinol phenol resin adhesive
- MOR = 0.0028MOE+648.99, r=0.772

and significant at 1% level.
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