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Table 1. Wood screw size and depth of
penetration (unit: mm).

Wood screw Depth of penetration

Diameter Length Edge Face
4.5 38 18 —
4.5 50 30 20
4.5 63 43 -
5.1 50 30 20
6.2 50 30 20

Table 2. Diameter ratio of pilot hole.

D: Diameter of wood screw (mm).
D’: Diameter of pilot hole (mm).

D D’ D'/D
1.0 0.22
2.0 0. 44
2.5 0. 56
4.5 3.0 0.67
3.5 0.78
4.0 0.89
1.2 0.24
2.0 0.39
5.1 3.0 0.59
: 3.5 0.69
4.0 0.78
4.5 0.88
1.2 0.19
2.5 0. 40
3.5 0.57
6.2 4.0 0.65
5.0 0.8l
5.5 0.89
Table 3. Depth ratio of pilot hole.
L: Depth of penetration (mm).
L’: Depth of pilot hole (mm).
L L L'/L
5.0 0.28
18.0 10.0 0.56
15.0 0.83
8.0 0.27
30.0 17.0 0.57
25.0 0.83
12.0 0.28
43.0 24.0 0.56
0.84
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Fig. 1. Jig for withdrawing wood screws
from particleboard specimens.  Specimen
holder attaches to moving head of uni-
versal testing machine. Screw holder at-
taches to load cell of testing machine.
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Fig. 2. Relationship of driving torque (7')

and withdrawal resistance (R) to diameter
ratio of pilot hole (@). g: Depth ratio of
pilot hole.
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Fig. 3. Relationship between diameter ratio

of pilot hole («) and coeflicient (K.).
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Fig. 4. Relationship between driving torque
(T) and withdrawal resistance (R) in the
case of edge withdrawal.
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Fig. 5. Relationship between driving torque

(T) and withdrawal resistance (R) in the
case of face withdrawal.
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Table 4. Pilot hole size and driving torque

of wood screw for bending test. D: Dia-

meter of wood screw (mm). L;: Length
of wood screw (mm). L: Depth of penet-

ration into the rail (mm). D’: Diameter
of pilot hole (mm). L’: Depth of pilot

hole (mm). 7: Driving torque (kgf-cm).

D L, L D (/D) L QL/L T
4,5 38 18 3.0 (0.67) 1S (0.83) 34
4.5 50 30 3.0 (0.67) 25 (0.83) 44
4,5 63 43 3.0 (0.67) 36 (0.84) 55
5.1 50 30 3.5 (0.69) 25 (0.83) 56
6.2 50 30 4.0 (0.65) 25 (0.83) 80
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Fig. 6. Knife thread insert nut types
tested. Figures indicate depth of penetra-
ton into the rail (mm).
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Table 5. Driving torque of insert nut.

Insert nut type Driving torque

(kgf » cm)
D-13 28
D-20 38
D-25 45
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Fig. 8. Schematic diagram for derivation of deflection on L-type

construction.

E: Young’s modulus of the specimen (kgf /cm).

I: Moment of inertia of the specimen.
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Fig. 10. Relationship of angular stiffness
(S) and fracture load (P,x) to number of
wood screws (n).
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Fig. 11. Relationship of angular stiffness
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of screws (c: screw spacing).
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Fig. 12. Relationship of angular stiffness
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Fig. 13. Relationship of angular stiffness

(S) and fracture load (Pp.x) to depth of
penetration into the rail (L), (wood screw).
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Fig. 15. Angular stiffness (S) and fracture load (P,,,) for insert nuts.
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Fig. 16. Relationship of angular stiffness
(S) and fracture load (Ppa.y) to depth of
penetration into the rail (L), (insert nut).
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Fig. 17. Relationship of angular stiffness
(S) and fracture load (P,,x) to depth of
penetration into the rail (L), (JRN).
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3.5 R UWEICAT S A oREE & MMtk
Al (E#& S 1mm, ¥ 50mm) 344, #l
ABNXF oy b (54 7D-25 JRN-30) 2{H, =X+
CHHEEERELOAREE D B2V EOBEHICED
HELIBEIC W TE B AL k. Fho
AT E T b Fig. 20 ICRT L9102, HE P,
EMEERK LB N o/, mWixas s 7 1LTtHE
EHAEE DS R DIRALT 5.
KalizoT P,=46 § N-0-08
THFZONT P,=18 2 N0




ARUIREB—F 4 7 Vv E— FOESHYE 55

1001
e e
s o2
2\4 (] ° T O—————og WS+EP
e . T
hd ﬁ‘\m‘>
Py a e TT———— o

—_—

s WS
(kgf) x""\\
10 A A

a BB
o WS e B
A D-=s
A EP
O WS+EP
1L L L 1 1 1 L 1 L 1 . ]
1 10 10? 10° 104 10°
N
Fig. 20. Relationship between load appiled to fatigue test specimen
(P;) and repetition number to fracture (N).
150F
o WS:s1.50:
H D-=s
A JRN-z0
A EP
100+ O WS+EP
\
s Y
(kgf-cm/°)
50+
A
0 L 1 1 s | I | 1 J
10 102 103 104 10°
~'
Fig. 21. Variation of angular stiffness (§) with increase of repetition
number (N’), (applied load ratio: 60 %).
BRI DT P,=724 N0 Fig. 21 (CRT. AR LD%, H20REERHOLD
D-25 iz2inT P, =407 N0 BEE, BELICESHIECETHSEL L, EBX

) UD-25 DAL, BHEOETOHAMNE . JRN
K 9) B ORREAE b bOTHD, HBADE mﬁﬂbﬁiw#t@ﬁm&?aﬁ%m;wﬁ,Wﬁ

BEBMBECHS S 3 boThy, Noftodsy 0 SHERES.

DETESERT. DThoBEAERLBOTLENOD

AL
EFESICAS NERZAD NS, BHBEDOEN & e
bOEEFRELHEIIN LEORESRRT. 2N—F o 7R — FRERMEIE LT, £0EAE

THEILZE —E (602%) i LfEeo BitoET % DOHEREEFE T 2 /o b QAR BRI Z1E 2 BiNP 5, &




56 BT L

o

WIL TR EARRQ L DR CIA A b vy B XUk KT
a@%% eIZARL, ALAARF » FBLY

LA DSOS 5 028 LN TR
ﬁ?‘ééﬁf;@f:‘oioﬁﬂ PEAZ D WD THERERZTE0, KL
ToftRei.

() EBEXoREL3KACIZONTIE, sk xikin
ZACAA P2 IZRFILTHNT 20, BROREKR

ZBAIE, RURAA s OB S 5l & EROD
BMpbEn. g, & THoKRLIZHLT, 20
Dl SR BNILI IR 0. S o & F TR AME
r5.

(2) ARfaCickoEa U L ouaBr ol g
BENA A, TOBBWEIRACORIBIT
MK OWEES TcEiahs. $7z, AXE/ICH
T AL, KRR UOTHE SIS OIS H 2002
AT X B ERICHT 2 N SRS hB.

() RUAHLF v b2 HOT #ELLERL,
JEANXDA 24 72BN T, WERITHIMEE 12K
RALOBELDBOEERT.

4 KRaU:HEGHAZHHT ISR, BE
BRUHIEE bizdkEds o encads. &L, =
B RS AR SS ,ﬁF$%L<WL#
BT EMTE, TORBIEBICHEH D EENRED

ns.

(5 BRERLIMFARTHE, WFhoEgkicsn
Th, WEHAZLE SO, Wxks s 7
FTHOEREMASED DG, T, BEHBREITH
PRI Y E B

Pa 9N

MK - THIE < KIEHE 1980 %
KD ORI RIZTHZEICONT. R
j:ﬁ%, 35: 256-260
Eckelman, C. A. 1973

mance in hardwoods
For. Prod. J., 25: 30-35
AR AR - SRR B e NEFMERE 1981 ZLEET
DR EIEPT EBIAA LSS D EHRE. K L
f 36 596-600
SHEA
i?‘ & #RFLoE.
622
Rinkefeil, R. und H. Wienert 1967 Prifungen
an Winkelverbindungen. Holztechnologie, 8:
58-62
Rk 1977 KMo A8 A o (B ]
) VITy s RICKE D EAMERERED H
B R#tpaei, 23:17-24

i%L/\
Screwholding perfor-

and particleboard.

1979 Kt Loi| &k iz
Kkl 28: 617-

Eu

Summary

The experimental study presented in this paper consists of two series of tests
concerned with jointing performance of wood screws for particleboard.

In the first series of tests, withdrawal tests of wood screws from the face or
edge of particleboard were performed.

the second series of tests,

In withdrawal tests,
screw and pilot hole were varied and the driving torque was also measured.
two specimens (rail and post) of particleboard were

the sizes of wood
In

constructed in the form of L-type with wood screws, knife thread insert nuts or

adhesive, and the rail was placed in the flat position.

The bending load (out-of-

plane force) was applied to it, and static and repetitive bending tests of L-type

construction were carried out.

And from the measured results,

the angular stif-

fness of the L-type construction was calculated from Eq. (8').

The results obtained are as follows.

(1) Under a constant diameter of wood screw, driving torque and withdrawal

resistance increase with increase of the length of screw.

However, under a cons-

tant length of wood screw, driving torque increases with increase of the diameter

of screw, but withdrawal resistance decreases.

These results indicate that it is

more effective to use longer wood screws than to use thicker screws.

@

Withdrawal resistance of each size of wood screw

is affected by the

diameter ratio of pilot hole to wood screw and it shows the largest value at the

diameter ratio 0.5.

Considering a labor efficiency at the jointing work, however,

it seems better to use the diameter ratio 0.6 to 0.7.
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(3) The bending fracture load of L-type constructions connected with wood
screws is affected considerably by the length of wood screw and is under control
of the internal bond strength of particleboard.

The angular stiffness of L-type construction depends on both withdrawal re-
sistance and the resistance to the deformation of the wood screw caused by bend-
ing load. The fracture load and the angular stiffness show larger values in the
case that the L-type construction is connected with insert nuts than those in the
case of wood screws.

(4) The strength and the stiffness of L-type construction are improved by
jointing with both wood screws and adhesive. Especially, by use of epoxy resin,
the strength increases remarkably.

(5) The fatigue strength of L-type construction connected with each type of
joints is in proportion approximately to their static strength.



