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The Effect of Diameter and Prehole Clearance for Wooden Dowel on the
Withdrawal Loads of Domestic Particleboard

Birm-June Kim, JaeKyung Cha'

Department of Forest Products and Life Science, College of Forest science, Kookmin University, Seoul 02707, Korea

Abstract: Wooden dowels are commonly used to join the particleboard members together in
many types of structures, But little information is available concerning their holding properties
in domestic particleboard. This study was performed to determine the withdrawal loads and
strengths on the effect of diameter of dowel and hole clearance. The test block was manufac-
tured from 15 mm thick domestic particleboard. The dowel was manufactured 6, 8 and 10 mm
diameters from korean castanea, korean pine and tuliptree. Research reported here indicates that
withdrawal loads increase, but withdrawal strengths decrease, as the dowel diameter increases.
This study also indicates that dowel withholding load and strength for particleboard less de-
crease than those for domestic wood as a hole clearance decreases.

Keywords: Wooden dowel withdrawal load, Wooden dowel withdrawal strength, Domestic particleboard,
Dowel diameter and Hole clearance
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Table 1. Properties of Adhesives

Properties
Color White
Viscosity (cps/25°C) 22,000~24,000
Solid content (%) 28~30

pH 4~5

PVAc resin (25-30),

1 0,
Ingredient (%) Additives (1-5), Water (65-70)
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Fig. 1. Schematic diagram for test apparatus of
dowel withdrawal load (Cha 2016).

Fig. 2. Test setup for dowel withdrawal load.
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Table 2. Average specific gravities and moisture contents for test block and dowel used for withdrawal tests

Species Moisture content (%) Specific gravity
Test block particleboard 10.9(0.47)* 0.60(0.02)*
Castanea crenata Sieb. et Zucc. 8.7(0.22) 0.93(0.03)
Dowel Pinus koraiensis Sieb. et Zucc. 9.1(0.35) 0.41(0.01)
Liriodendron tulipifera L. 8.8(0.32) 0.47(0.02)

* Standard deviation

Table 3. Summary of plain wooden dowel withdrawal loads and strengths

Dowel species Dismeter dow:()le slearance Maximum withdrawal Maximum withdrazwal
load (KN) strength (N/mm”)
(mm) (mm)
0.37 0.89 (0.08%) 3.07 (0.30%)
6 1.10 (0.06) 3.78 (0.27)
0.13 1.16 (0.09) 2.94 (0.25)
Castanea crenata Sieb. et Zucc. 8
1.30 (0.03) 3.29 (0.11)
10 0.47 1.13 (0.05) 2.32 (0.22)
1.55 (0.10) 3.19 (0.22)
6 0.48 0.62 (0.06) 2.18 (0.02)
0.95 (0.02) 3.35 (0.09)
0.27 1.05 (0.05) 2.70 (0.16)
Pinus koraiensis Sieb. et Zucc. 8
1.17 (0.05) 3.06 (0.06)
10 0.49 1.03 (0.03) 2.13 (0.09)
1.30 (0.04) 2.69 (0.12)
0.46 0.84 (0.10) 3.00 (0.31)
6 1.06 (0.05) 3.73 (0.18)
0.25 1.18 (0.14) 3.02 (0.36)
Liriodendron tulipifera L. 8
1.28 (0.05) 3.28 (0.08)
10 0.48 1.30 (0.04) 2.70 (0.08)
1.52 (0.04) 3.15 (0.07)
* Standard deviation
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Table 4. Comparison between solid wood and paticleboard for withdrawal load by hole clearance

Test block species Dowel species

dowel diameter/clearance/load ratio

6 mm 8 mm 10 mm
Castanea crenata Sieb. et Zucc. 0.37 0.81 0.13 0.89 0.47 0.73
Particleboard Pinus koraiensis Sieb. et Zucc. 0.48 0.65 0.27 0.90 0.49 0.79
Liriodendron tulipifera L. 0.46 0.79 0.25 0.92 0.48 0.86
_ _ ) Castanea crenata Sieb. et Zucc. 0.37 0.55 0.13 0.85 0.47 0.42
Pinus ‘iet“;‘i‘fa SIb pinus koraiensis Sieb. et Zuce, 048 054 027 075 049 054
Liriodendron tulipifera L. 0.46 0.53 0.25 0.75 0.48 0.51
. o Castanea crenata Sieb. et Zucc. 0.37 0.61 0.13 0.86 0.47 0.51
Pinus t‘zr*;z:zls SIb " pinus koraiensis Sicb. ot Zuce. 048 056 027 075 049 055
Liriodendron tulipifera L. 0.46 0.44 0.25 0.70 0.48 0.42

Table 5. Comparison between solid wood and paticleboard for withdrawal strength by hole clearance

Test block species Dowel species

dowel diameter/clearance/strength ratio

U e SRS g gas do
th ol sEZHES PESROR A

o

6 mm 8 mm 10 mm
Castanea crenata Sieb. et Zucc. 0.37 0.81 0.13 0.89 0.47 0.73
Particleboard Pinus koraiensis Sieb. et Zucc. 0.48 0.65 0.27 0.88 0.49 0.79
Liriodendron tulipifera L. 0.46 0.80 0.25 0.92 0.48 0.86
Castanea crenata Sieb. et Zucc. 0.37 0.55 0.13 0.84 0.47 0.43
Pinus ‘i‘:n;iﬂcocra S0 binus koraiensis Sich. ct Zuce. 048 054 027 075 049 054
e Liriodendron tulipifera L. 0.46 0.54 0.25 0.75 0.48 0.52
' o Castanea crenata Sieb. et Zucc. 0.37 0.46 0.13 0.81 0.47 0.32
Pinus i‘t’r‘;e::‘s S pinus koraiensis Sich. et Zuce, 048 056 027 075 049 055
e Liriodendron tulipifera L. 0.46 0.44 0.25 0.70 0.48 0.42
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Fig. 3. Diagram for dowel withdrawal load by dif-
ferent dowel diameter.
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Fig. 4. Diagram for dowel withdrawal strength by
different dowel diameter.
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