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The Withdrawal Loads on The Effect of Dried Wooden Dowel'
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ABSTRACT

This study was performed to determine the withdrawal loads and strengths on the effect of dried wooden dowel. The
test block was manufactured from 15 mm thick domestic wood and particleboard. Dowels of 6, 8 and 10 mm in diam-
eter are made of korean castanea, korean pine and tulip wood. Research reported here indicates that withdrawal loads
increase, but withdrawal strengths decrease, as the dowel diameter increases. This study also indicates that withdrawal
load and strength of dried wooden dowel showed over 10% increase compared to those of normal conditioned dowel.
However, there was an exception for the case of korean pine test block with dried tulip wood dowel. Meanwhile,
the dried wooden dowel withdrawal loads and strengths for particleboard test blocks show 6~14.4% and 6.2~18.2%
increase, compared to those of normal conditioned dowel, respectively.

Keywords : dried wooden dowel withdrawal load, dried wooden dowel withdrawal strength, domestic particleboard,
domestic wood, dowel diameter and hole clearance
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Table 1. Properties of Adhesives

o) Az}

mAE g

Properties
Color White
Viscosity (cps/25C) 22,000 ~ 24,000
Solid content (%) 28 ~ 30
pH 4 ~5

Ingredient (%)

PVAc resin (25-30), Additives (1-5), Water (65-70)
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Table 2. Summary of dried plain wooden dowel withdrawal loads and strengths for domestic lumber

species dowel Maximum
Diameter  Hole clearance ~Withdrawal load Maximum withdrazwal
Test block Dowel (mm) (mm) (kN) strength (N/mm”)
6 0.17 1.18 (0.07%) 4.09 (0.29")
Castanea crenata Sieb. et Zucc. 8 0.16 1.45 (0.10) 3.76 (0.26)
10 0.19 1.64 (0.13) 3.46 (0.33)
6 0.11 1.08 (0.11) 3.76 (0.35)
P S”l’:t: ‘;f”;fc”c’ “ Pinus koraiensis Sieb. et Zucc. 8 021 1.30 (0.14) 3.34 (0.33)
10 021 1.52 (0.07) 320 (0.13)
6 0.19 1.19 (0.09) 4.12 (0.32)
Liriodendron tulipifera L. 8 0.14 1.43 (0.12) 3.67 (0.31)
10 023 1.64 (0.11) 3.47 (0.23)
6 0.18 1.41 (0.11) 4.95 (0.40)
Castanea crenata Sieb. et Zucc. 8 0.20 1.62 (0.08) 4.25 (0.17)
10 0.20 1.74 (0.09) 3.73 (0.21)
6 0.12 1.15 (0.14) 4.13 (0.53)
Pé}f:s keotrt;ilc;}c't(s:f's Pinus koraiensis Sieb. et Zucc. 8 0.16 1.47 (0.12) 3.89 (0.32)
10 0.16 1.60 (0.16) 3.48 (0.29)
6 0.22 1.36 (0.09) 477 (0.33)
Liriodendron tulipifera L. 8 0.14 1.62 (0.07) 4.26 (0.23)
10 0.27 1.77 (0.07) 3.83 (0.18)
* Standard deviation
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Table 3. Summary of dried plain wooden dowel withdrawal loads and strengths for particleboard

Dowel species Dismeter Dowiole clearance Maximum withdrawal Maximum withdrazwal

(com) (cam) load (kN) strength (N/mm°)
6 0.14 1.23 (0.04%) 4.36 (0.16%)
Castanea crenata Sieb. et Zucc. 8 0.16 1.42 (0.05) 3.69 (0.09)
10 0.13 1.65 (0.08) 3.49 (0.18)
6 0.29 1.06 (0.09) 3.83 (0.27)
Pinus koraiensis Sieb. et Zucc. 8 0.22 1.24 (0.05) 3.25 (0.15)
10 0.23 1.38 (0.05) 2.95 (0.11)
6 0.25 1.21 (0.10) 4.41 (0.38)
Liriodendron tulipifera L. 8 0.12 1.43 (0.08) 3.73 (0.25)
10 0.13 1.68 (0.05) 3.58 (0.12)

* Standard deviation

Table 4. Differences of maximum withdrawal loads between dried and 12% moisture content plain wooden
dowel for domestic lumber

species Dowel Maximum withdrawal load (kN)
diameter Mean difference
Test block Dowel (mm) Control Dried dowel (%)
6 1.07 (0.07) 1.18 (0.07% 10.3
Castanea crenata Sieb. et Zucc. 8 1.25 (0.07) 1.45 (0.10) 16.0
10 1.49 (0.08) 1.64 (0.13) 10.1
6 0.96 (0.06) 1.08 (0.11) 12.5
P S’:’:g ‘ii";fc”cr “ Pinus koraiensis Sieb. et Zucc. 8 1.17 (0.05) 1.30 (0.14) 111
10 1.38 (0.07) 1.52 (0.07) 10.1
6 1.01 (0.04) 1.19 (0.09) 17.8
Liriodendron tulipifera L. 8 1.23 (0.05) 1.43 (0.12) 16.3
10 1.49 (0.04) 1.64 (0.11) 10.1
6 1.27 (0.06) 1.41 (0.11) 11.0
Castanea crenata Sieb. et Zucc. 8 1.42 (0.05) 1.62 (0.08) 14.1
10 1.57 (0.07) 1.74 (0.09) 10.8
6 1.03 (0.08) 1.15 (0.14) 117
P g’zs ]Zr;’j:z” Pinus koraiensis Sieb. et Zucc. 8 1.24 (0.05) 1.47 (0.12) 18.5
10 1.38 (0.07) 1.60 (0.16) 159
6 1.19 (0.08) 1.36 (0.09) 14.3
Liriodendron tulipifera L. 8 1.47 (0.08) 1.62 (0.07) 10.2
10 1.64 (0.09) 1.77 (0.07) 7.9

* Standard deviation
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Table 5. Differences of maximum withdrawal strengths between dried and 12% moisture content plain
wooden dowel for domestic lumber

Maximum withdrawal strength

species d]i)a(t)llzr (N/mm?) Mean d(i]fference
Test block Dowel (mm) Control Dried dowel )
6 3.62 (0.20") 4.09 (0.29%) 13.0
Castanea crenata Sieb. et Zucc. 8 3.16 (0.17) 3.76 (0.26) 19.0
10 3.07 (0.09) 3.46 (0.33) 12.7
6 3.28 (0.23) 3.76 (0.35) 14.6
P S’j’e”g ‘ii";’fc”c’ % Pinus koraiensis Sieb. et Zucc. 8 2.94 (0.15) 3.34 (0.33) 136
10 2.84 (0.12) 3.20 (0.13) 12.7
6 3.42 (0.15) 4.12 (0.32) 20.5
Liriodendron tulipifera L. 8 3.12 (0.14) 3.67 (0.31) 17.6
10 3.06 (0.09) 3.47 (0.23) 13.4
6 435 (0.19) 4.95 (0.40) 13.8
Castanea crenata Sieb. et Zucc. 8 3.6 (0.09) 4.25 (0.17) 18.1
10 3.28 (0.16) 373 (0.21) 13.7
6 3.66 (0.37) 4.13 (0.53) 12.8
P ;:’Zs ]Zr‘;jzz” Pinus koraiensis Sieb. et Zucc. 8 321 (0.12) 3.89 (0.32) 212
10 2.94 (0.16) 3.48 (0.29) 18.4
6 4.09 (0.28) 4.77 (0.33) 16.6
Liriodendron tulipifera L. 8 3.79 (0.20) 4.26 (0.23) 12.4
10 3.44 (0.18) 3.83 (0.18) 11.3

* Standard deviation
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Table 6. Differences of maximum withdrawal loads between dried and 12% moisture content plain wooden

dowel for particleboard

]3]

R

Dowel species D?;rrl\’:tler Maximum withdrawal load (kN) Mean difference
(mm) Control Dried dowel (%)
6 1.10 (0.06) 1.23 (0.04%) 11.8
Castanea crenata Sieb. et Zucc. 8 1.30 (0.03) 1.42 (0.05) 9.2
10 1.55 (0.10) 1.65 (0.08) 6.5
6 0.95 (0.02) 1.06 (0.09) 11.6
Pinus koraiensis Sieb. et Zucc. 8 1.17 (0.05) 1.24 (0.05) 6.0
10 1.30 (0.04) 1.38 (0.05) 6.2
6 1.06 (0.05) 1.21 (0.10) 14.2
Liriodendron tulipifera L. 8 1.28 (0.05) 1.43 (0.08) 11.7
10 1.52 (0.04) 1.68 (0.05) 10.5

* Standard deviation

Table 7. Differences of maximum withdrawal strengths between dried and 12% moisture content plain

wooden dowel for particleboard

dowel Maximum withdrawal strength (N/mm?) Mean diff
Dowel species Diameter can ,1) erence
(mm) Control Dried dowel (%)
6 3.78 (0.27) 4.36 (0.16%) 153
Castanea crenata Sieb. et Zucc. 8 3.29 (0.11) 3.69 (0.09) 12.2
10 3.19 (0.22) 3.49 (0.18) 9.4
6 3.35 (0.09) 3.83 (0.27) 14.3
Pinus koraiensis Sieb. et Zucc. 8 3.06 (0.06) 3.25 (0.15) 6.2
10 2.69 (0.12) 2.95 (0.11) 9.7
6 3.73 (0.18) 4.41 (0.38) 18.2
Liriodendron tulipifera L. 8 3.28 (0.08) 3.73 (0.25) 13.7
10 3.15 (0.07) 3.58 (0.12) 13.7

* Standard deviation
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