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Predicting the Withdrawal Load of Wood Screws in Domestic
Wood by Screw Diameter, Depth of Penetration and Specific
Gravity of Wood™!
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ABSTRACT

Tests were carried out on domestic wood samples to modify the formula which had previously
been developed to predict the withdrawal strength of screw on the face of lumber. Screw sizes
were No. 6, 8 and 10 used in this study. Predicted equations were fitted to the results of different
length of No. 8 wood screw. The withdrawal strength of screws was enabled to predicted as a
function of screw diameter, depth of penetration, and specific gravity of wood. Predicted equation
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was under-predicted the withdrawal strength of 25 and 30 mm length of screw within 5% and
over-predicted withdrawal strength of 18 and 38 mm length of screw.

Keywords: wood screw withdrawal load, screw diameter, depth of penetration, specific gravity
and domestic wood
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Table 1. Wood screw characteristics

Screw No. Shank diameter (mm) Length (mm) dimlr)lléetgl?l(emm)
6 352 (0.01%) 2479 (015) 25
356 (002) 296 (0.06)

383 (010) 1859 (0.07)
379 (010) 2464 (042)

8 3.0
387 (0.08) 3176 (018)
376 (0006) 3753 (017)
459 (007) 24.44 (045)

10 35
451 (01D 3165 ((024)

* Standard deviation.

Fig. 1. Samples of wood screw with fully em-
bedded tip (A) and protruded tip (B).
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Table 2. Average specific gravities and moisture contents for wood used screw withdrawal tests

) Thickness of specimen (mm*) Moisture Specific
Species - o .
Diameter Length content (%) Gravity
Pinus ko’gfi?“ Sieb.et 1506 (018 3040 (058) 110 (047) 038 (003)
Pinus de”;fzz‘c)’“ Sieb.et 1516 (0229 3210 (092) 114 (088) 050 (003)
Larix lepfzoéiféis Sieb. et 1529 (0119 3042 (071) 116 (050) 052 (001)

* Diameter: specimen thickness for screw diameter, length: specimen thickness for screw length.

* Standard deviation.

Fig. 2. View of testing arrangement used on
wood screw test.
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Table 3. Summary of wood screw withdrawal load by different shank diameter

Wood screw withdrawal load (kgf)

Species Serew No embedded tip (A)  protruded tip (B) (éi/iifelrgg coe/o)
' o 6 1088 (34" 1348 (56) 239
Pinuis ’Z‘E’g’fgf” Sieb. 8 1298 (633) 1506 (108) 229
10 1327 (98) 1721 (128) 297
‘ 6 1551 (41 1848 (198) 191
Pinuss densiflora Sich 8 1695 (283) 2092 (306) 34
10 1653 (234) 2153 (231) 303
. 6 1726 51 2044 (137) 184
Larix leplolepis Sieh. 8 2050 (330) 2525 (137) 22
10 1828 (151) 2686 (465) 470
6 1455 (282) 1747 (33D 20
Overall 8 1681 (395) 2071 (436) 232
10 1603 (267) 2187 (482) 365

* standard deviation.
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Table 4. Summary of wood withdrawal load by different screw length

. Wood screw withdrawal load (kgf)
Species —
18 mm 25 mm 30 mm 38 mm

Pinus koraiensis Sieb. et Zucc 721 (467%) 1177 (1109) 1585 (1293) 1970 (17.68)

Pinus densiflora Sieb. et Zucc 993 (921) 1878 (31.77) 2606 (30.79) 23164 (19.71)

Larix lepiolepis Sieb. et Zucc 1087 (1483) 1972 (2145) 267.8 (29.60) 2395 (1304)

differences (¥ Y . Y5100, %) 739 498 422 1046
* Standard deviation.
#% y' : values from predicted equation, y : test result values.
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