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A Study on Nail and Screw Holding Power of Reconstituted Square Lumber
Made from Cotton Stalk

GAO Cui, LEI Ya-fang™ ,XUE Fei-hong. WU Yong-ling

(College of Forestry . Northwest A&F University ,Yangling . Shaanzxi 712100, China)

Abstract : Reconstituted square lumber (RSL) made from cotton stalk is a new type of wood substitute ma-
terial. The effects of bolt category,diameter of guiding bore and screwing depth on RSLL made from cotton
stalk (end face,board side,board face) were investigated by orthogonal test. The results showed that the
nail and screw holding power of board face was well above the board side,nail and screw holding power of
end face was only 56% of board face. Bolt category, diameter of guiding bore and screwing depth had no
significant effect on nail and screw holding power of end face. Bolt category had significant effect on nail
and screw holding power of board side. Nail and screw holding power of board face was significantly affect-
ed by bolt category and screwing depth. Within the range of experiment,the optimal combination of screw
structure of RSL made from cotton stalk (0. 75 g/cm®) was bolt category (slotted countersink head wood
screws) ,diameter of guiding bore (3.2 mm) and screwing depth (24 mm). During the machining process-
ing,the direction of screw-in should be perpendicular to the cross grain rather than parallel to the rift
grain. Bolt joint strength of RSL. made from cotton stalk for furniture could increase usage by using bolt
with smaller pitch and wider tooth to decrease guiding bore as well as to increase of screwing depth.
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Fig. 1 Experimental material (lumber and test specimen)
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Fig. 2 Test fixture of screw withdrawal strength
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Table 1 Bolt parameter
KK PR SRR A% /mm P& /mm 12/ mm 2T 58/ mm
TEAE TSk AR ET 4.0 2.82 1.43 0.2
TRk E BB ET 4.0 2.87 1.52 0.1
AL OB ET 4.0 2.74 1.63 0.0
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Fig. 3 Bolt location(hatched section)
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Fig. 4 Experimental factors and trend graph
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Table 3 143" experiment plan and result
ZAE R
i Hx A HX B W% C " \
S S 14 /mm ¥ AR /mm Si A1 Hieil BTl
ik S /N itk J1/N ik J1/N
1 1(SC) 1(3.2) 1(16) 1 480 2 170 2 240
2 1(SC) 2(3.4) 2(20) 1 430 2 360 2 480
3 1(SO) 3(3.7) 3(24) 1190 2 250 2 420
4 2(CR) 1(3.2) 2(20) 1400 2 290 2 400
5 2(CR) 2(3.4) 3(24) 1700 2 450 2520
6 2(CR) 3(3.7) 1(16) 790 1840 1890
7 3(DW) 1(3.2) 3(24) 1410 2 200 2 290
8 3(DW) 2(3.4) 1(16) 900 1510 1590
9 3(DW) 3(3.7) 2(20) 740 1530 1650
s R ] 71 /N FAEAG T %R
A B C ER/ kS eI %
Kj 4100 4 290 3070 B>C>A A1BCs
K 3890 4030 3570 N
Kjs 3050 2 720 4300 g2 3 F 5
Kj\/3 1 366. 67 1 430. 00 1056.67 A 6.42
Kj»/3 1296.67 1 343.33 1 190. 00 B 14.72
Kj3/3 1016.67 906. 67 1 433.33 C 6.83
W% R, 350. 00 523.33 376. 66
MR 4T /N FAEAG T %R
A B C SELNWIES ERVNEES
Kji 6 780 6 660 5520 A>C>B AB Gy
K 6 580 6 320 6 180 VR
Kjs 5 240 5 260 6 900 E-E3 F I
Kji/3 2 260. 00 2 220.00 1 840.00 A 21.58 *
K;»/3 2 193.33 2 106. 67 2 060. 00 B 8. 65
Kj3/3 1 746.67 1.873.33 2 300. 00 C 14. 66
W2 R; 513.33 346. 67 460. 00
W4T F1 /N RAEHETE
A B C FRHEFE E521WIE S
K 7 140 6 930 5720 A>C>B A1 B Cy
K2 6 810 6 590 6 530 UE-VE
Kjs 5530 5 960 7230 3 F .
Kn/3 2 380. 00 2 310. 00 1.906. 67 A 34,71 *
K;2/3 2 270.00 2196. 67 2 176. 67 B 11.63
Kjs/3 1843.33 1.986.67 2 410. 00 C 27.41 *
W% R; 536. 67 323.33 503. 33
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Table 4 Result of verifying test

1 2 3 4 5 FHIME/N
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