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The Effect of Internal Nail-holes on the Bending Strength

of Particle Board'
Won-Tek So’

ABSTRACT

This experiment was carried out to investigate the effect of internal holes on the
bending strength of PB. The diameters of holes are Omm to 13mm. The locations of
holes are 1/8 to 4/5 point horizontally from sample end and are 1/5 to 4/5 vertically
from sample surface, the numbers of holes are 1 to 4 pcs.

In the size of internal holes, the bending strengths of PB were  decreased

significantly with the increase of diameter of holes, and the relationship between
diameters(D) of holes and bending strength(c,) of PB was 0p,=-11D+168.8 (r’=-0.99").

The effects of hole-locations and hole-numbers on the bending strengths of PB

were large. and so they should be considered as major facters for the jointing
design of PB.

Keywords: Bending strength, particle board, internal hole.
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Fig. 1. Location of specimens for specific gravity and moisture content.

212



k= 7F 8k 8] X)) 2008.05. Vol 19(3)

| = = W/V (W: Ad8 Z7 g, V: A83H £4 cm’)
F4& M%) = (Wa-Wo) / Wo ( We: AZT ¥ g, Wor AATA g)

I

(2) A3 42

RAFe A7) 98 dFS FAEY] H8) HE
(bit) AAE 2mmolA 13mm7HA 4FF =2 FE3te A
& 7)(drilling machine)E& A}&3A PBAgHo| FHE
Sk =3 AFTYA AFES FHEEY] At AFEA

o ol koldgoz TRHN FUE HA
Aolgsro 2 APNe Z(end)A 1/8, 28, 3/8, 4/8
AR(FHO THE YoM, FoluBon: NAHY
2 (edge)ol A 1/5, 2/5, 3/5, 4/5 A A +HS FUT
Azl e d9e US| 9o ARnRY Aopw
o 1~47A e B2 71171194 Aol Wg 3
Aws EAdATHIY 22F). A8 ZEAYIE

United Calibration Corporationﬁﬂ Model SFM-20 _
Universal Testing Machine {(cap. 30,000 b)) 24 Fig. 2. Specimen with one to four

StEa25 = AL %9 10mm/ming % £33 . nail-holes.

f

3. A% 2 23

K
i

0z

3.1. PBe Z2dlXH =
APz dHdd AFE
97 e AT APH

7] Sleld gwAEe 29 549 WFH F58¢ PBY
]

=43 Ay % 13 Zo] ZAE UL

)

[

—r""

ZA
=

A

Table 1. Distribution of specific gravity and moisture content

Location Sp.Gr.:STD M.C.£STD (%)
1 0.61 +0.01 9.49 +0.42
Upper 2 0.69 +(.02 11.30 +(0.66
3 (.66 +(.05 9.76 (.07
4 0.64 +0.03 9.92 +(0.27
Midle 5 0.65 +0.01 9.98 +1.07
6 0.70 +(.02 3.59 +0.43
1 0.63 +0.03 10.84 +0.13
Lower 3 0.74 +0.06 9.62 +().25
9 0.69 +(.02 9.43 +(0.34
Average 0.67 +(3.03 9.88 +().40

= Note: £STD=stardard deviation

213



Al e - R el d@d R Aol AHPB)Y] 1Z Lk wA: dF

Moz dnEe A5 0.61-0.69, % 0.64-0.70, 35 0.63-0.74

A st A tha w2 ZIME S Holu oy

A AT 0.030] Ee G5 ¢AAdE R FAdY. 2ad ¥EHIAE £0.01-0.06
H FHA L7 45%) e A ARE wdowxn 7] Ay

s o o PB«] dUAHE FEetdn Az

tt 5ol Sg4&9 BdE YN 949-11.30%, =% 8.59-9.98%, 3% 9.43-10.84% =

Oﬂ doglel ddd g FIELE UdHWe 9o ol B ur]Fzlol

200
£ 180
S
2 s y=-11x+168.8
- R°=0.9928
=
'®) 140 -
£
2
o 120
m
100
80

0 2 6 10 13

Diameters of hole (mm)

Fig. 3. Bending strength of PB according to the size of internal holes.
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Fig. 4. Bending strength of PB according to the horizontal location of internal holes.
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Fig. 5. Bending strength of PB according to the vertical location of internal holes.
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Fig. 6. Bending strength of PB according to the vertical number of internal holes.
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