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Predicting the Screw Withdrawal Load of Commercial
Particleboard Manufactured in Korea™
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ABSTRACT

Tests were carried out on commercial particleboards manufactured in Korea to evaluate and
modify formulas which had previously been developed to predict the holding loads of screw on
the face and edge of specimen. Screw sizes were No. 6, 8 and 10 used in this study. The withdrawal
loads of screws were developed to predict as a function of screw diameter, depth of penetration,
specific gravity and IB of particleboard. Predicted equations were fitted to the test results of
different length of No. 8 screws. Results of tests indicate that IB is a better predictor of holding
loads on the face of particleboard than SG. On the other hand, SG is a good indicator of holding
load on the edge of particleboard.
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Table 1. Screw characteristics

Screw No. shank diameter length prehole diameter

¢ 352(00D) 2479%(015) 25
356(002) 206(006) '
383(010) 1859%(0.07)
379%(010) 24064(042)

8 30
387(008) 3176(018)
3.76(006) 3753(017)
45%(007) 24.44(045)

10 35
451(01D 3165(024)

Fig. 1. Samples of screw with protruded tip
(A) and fully embedded tip (B) to the
face surface.
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Fig. 2. Sample of screw embedded to edge
face.
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Fig. 3. View of testing arrangement used on

screw test.
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Table 2. Average specific gravities and moisture contents for particleboard used screw withdrawal

tests
Dimension of specimen(mm) . .
Characteristics MOISIUTOC Specific
Thickness Length content(%) Gravity
l-layer 154(005%) 150.2(0.05%) 150.2(0.06%) 10.4(0.21%) 0.61(0.02%)
2layer 312(016) 150.8(0.44) 150.6(052) 10.6(046) 0.60(0.03)

* standard deviation

Table 3. Average screw withdrawal load by screw diameter to face of particleboard embedded tip

(A) and protruded tip (B)

Screw Diameters

Characteristics No. 6 No. 8 No. 10
Withdrawal load (kgf)
embedded tip (B) 774 798 817
protruded tip (A) 969 1069 1109
Difference (%, (A-B)/B) 252 339 358
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Table 4. Screw withdrawal load by screw lengths on the face of particleboard specimen

Screw length

Characteristics 25 mm 30 mm 38 mm
Withdrawal load (kgf)
Test results 171 1863 2012
Eckelman eq (1975) 895 127.7 1518
Difference (%) 236 315 246
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Table 5. Comparison of differences between test results and predicted values for face by various

studies
Screw length
Predicted Eq. 25 mm 30 mm 38 mm
Withdrawal load difference (%)
Present study 138 189 460
Eckelman (1988) 81 30 63
Rajack (1993) 177 247 -309

Table 6. Comparison of differences between test results and predicted values for edge by various

studies
Screw length
Predicted Eq. 25 mm 30 mm 38 mm
Withdrawal load difference (%)
Present study 46 39 08
Eckelman (1975) 296 835 764
Eckelman (1988) 82 131 58
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