3F=71418+8] X|(Journal of the Korea Furniture Society)

Vol. 22,
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(Cryptomeria japonica D. Don.) Boards Grown in Southern District
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Abstract: This experiment was carried out to investigate the effects of nail diameter, driving dis-
tance from end on the nail check length, and the effects of nail diameter, prehole for nail driv-
ing, and nail driving slope on the nail withdrawal resistance, by the static test of universal test-
ing machine. The test specimen were Japanese cedar (Cryptomeria japonica D. Don.) boards
grown in southern district of Korea, and the nails for test were 2.02~4.82 mm in diameter.
After nail driving, the back face checks of test boards were longer than the surface checks. The
optimum nail diameter without checks or loss of nail withdrawal resistance were below 10% of
board width and the optimum driving distance from end of boards were ten multiple of nail
diameter. The relation between nail diameter (x) and withdrawal resistance (y) was linear and
the regression formulae for Japanese cedar board was y = 8.66x + 7.6 (R*=0.978). As both of
the prehole diameter and driving slope were increased, the withdrawal resistances were sig-
nificantly decreased.

Keywords: Japanese cedar, nail checking mechanism, nail withdrawal resistance, prehole for nail driving,
nail jointing properties, nail driving slope
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Table 1. Characteristics of sample boards

idth of L
Age Sp.Gr. M.C. Width o ate

Species AR. wood
) (120 0
o) 2% ) o o
Japanese 3004 113 55 29
cedar

Note. Sp.Gr.: specific gravity, M.C.: air-dried moisture content,

AR.: annual ring
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Table 2. Diameter of preholes for nail driving

Dia. of nail (mm) Diameter of prehole (mm)
2 (2.02) 0, 1.0, 1.2, 1.5
3 (2.89) 0, 1.0, 1.5, 2.0, 2.5
4 (3.75) 0, 1.0, 1.5, 2.0, 3.0
5 (4,82) 0, 1.0, 2.0, 3.0, 4.0

Note. ( ): practical nail diameter
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Table 3. Board checks by nail-driving according to the increasing of nail diameter and the width of Japanese cedar

board
Width of board B Length of checks by diameter of nail (mm)
(mm) Position 5 3 . p
Surface o, O, O o, O, 22~ 19, 14, x X, X, X
10 Back 9,8 12 34, 25, 500 40, x, x X, X, X
Surface o, O, O o, O, O o, 10, 55© 103, 85, x
2 Back 46,5 13, 10, 10 13, 30, 70" 112, 95, x
Surface o, O, O o, O, O 6, O, O 8,7, 8
30 Back 0o, 0, O o, 0, O 15,9, 17 22, 30, 10

Note. O : No checks. x : break, ~ : near knots
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Fig. 1. Wood specimen after nail-driving. (Top: surface
check, Bottom: near knot).
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Table 4. Board checks by nail-driving according to the increasing of nail diameter with the 60 mm-width of

Japanese cedar board

Width of board

Length of checks by diameter of nail (mm)

Position

(mm) 2 3 4 5
Surface o, O, O 127, O, 29% 54*% O, O 108*%, 99*, 104*
10 Back 6,4, 9 177, 20, 40* 55%, 22, 22 112*, 100*, 102*
Surface o, O, O 4, O, O 6, 8, 31* 93*, 74* 92%
% Back 5 0, O 23, 31*%, 16 14, 27, 51* 98*, 79*, 96*
Surface 0O, O, O 0, O, O o, 7, 16» 17, 55%, 12
30 Back o, O, O o, O, 6 16, 10, 21" 27, 68*, 35
Surface o, O, O o, O, O 6, O, O 0,9, 8
0 Back O, O, 4 o, O, O 9,7, 8 15, 18, 13
Note. O : No checks. ~ : near knots, * : end split
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Fig. 2. Relationship between static nail withdrawal re-
sistance to nail diameter for Japanese cedar boards.
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Fig. 3. Relationship between static nail withdrawal re-
sistance to prehole diameter for Japanese cedar boards.
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Fig. 4. Relationship between static nail withdrawal re-
sistance to nail driving angle for Japanese cedar boards.
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