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Lateral Nail-Resistance of Low-Density Particleboards II.'

Effects of exposure conditions*!

Noboru SEKINO*? and Masakatsu OKAZAKI*?*3

Single-shear nailed joint tests in tension were conducted to evaluate the lateral nail-resistance of
newly-developed low-density particleboards (LDPB). LDPB with an air-dry density of 0.4 and 0.5
g/cm?® was produced with an isocyanate-compound adhesive in a “one-step” pressing process. In this
study, the effect of exposure conditions on the lateral nail-resistance were investigated. Exposure
conditions were of the following three types :

(A) 100-day exposure at 20 °C and 90-95% relative humidity,

(B) 20-day exposure at 20 “C and 90-95% relative humidity, and 2 20-day exposure at 20 °C and
60% relative humidity,

(C) 24-hour water-soaking < 24-hour drying at 40 °C and 7-day exposure at 20 °C, 60% relative
humidity.

The changes of the maximum load (Py,x) and the loads at 1.0 and 2.0 mm slips (P, and P,,

respectively) were measured during each exposure. The results obtained were as follows:

1) Condition (A) reduced the values of P,-P, about 40 percent. Under Condition (B) and (C),
the wetting process reduced the value of P,-P, about 20-40 percent, but the drying process allowed
recovery of it. 2) Condition (A) reduced the value of Py,x about 10-20 percent, but it recovered at
the end of the exposure. Under Condition (B) and (C), the wetting process reduced the value of Py,
about 20 percent at most, but the drying process allowed recovery of it or increased it to more than
the value of untreated specimens. The reason why the value of P,y increased was that the nail
withdrawal resistance increased with the rusting of the nail. 3) The reduction of interlaminar
shear-strength of LDPB was correlated with the reduction of the P,-P, value but little or none with
that of the Py,x value.

Keywords : lateral nail-resistance, low-density particleboards, single-shear joint test, exposure
conditions.
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Fig. 1. Nailed-joint test, loading a single-shear joint
in tension.

Notes : Loads at specific slips (distance between X
and X’) are measured.
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Fig. 2. Typical load-slip curves obtained by a
single-shear joint test.

Notes: T, SG; Thickness (mm) and specific gravity
of side members, respectively.
P,, P,; The load at 1.0 and 2.0 mm slips,
respectively.

Table 1. Results of single-shear nailed-joint test of
untreated samples (mean of 5-7 replications).

Load at specific slips (kg) ~ Maximun load (kg)

Sheathing type

Pos P, P, PP Prax

PB-0.4** 341 501 615 114 124.0
(0.14)* (0.09) (0.08) (0.10) (0.11)

PB-0.5*** 418 611 765 154 1253
(0.20) (0.14) (0.13) (0.14) (0.14)

Plywood 424 620 797 171 141.6
(0.14) (0.12) (0.12) (0.12) (0.06)

* Coefficient of variation
**and *** Low-density particleboards (specific gravi-
ty 0.4 and 0.5, respectively).
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Fig. 3. Relationships between moisture contents of
side members and treatment time (or cycle).
Notes: A: 20°C, 90-95% RH.
B : 20°C, 90-95% RH, 20 days =
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hrs + 20°C, 60% RH, 7 days.

20°C,60%

L, MRBETIZ 3% REE~DE(LEHEN KL 72,
Wik DR L Tid, EMOZEENEEICER L TR
KB I B R# 130%DEIKER L 7 » 7278, REFF Tl
WTNOEM LH 10% DEKEE % 572,

—h, Bt D EKERI T RNIERF T 13~ 14%, FiLE
THE#H#SZ T2 20 HEH T 22~24%, 40 HLIB&IZ 25
~27% &7 ), BREZE TIIREFF 14~16%, ITIEEF

22~24% DEKEEEN B L1z, RBAKEYREL T
2R KEE 26~45%, SERF 13~15% DEKELED
L7,

3.2.2 HHARIME~ DR
1 &4 5~7T REED LBLNT Py, Py, P, DE

RN EEG THOFEHEIZ Z L Z10.19, 0.13,
0.12 & 7¢ ) ANEARIMEDIF 5 D Z 13/ E v 8T—
TAMRBEOMAD = WIEAICIZ, EALEHENE
FRORBIERDMA N TRERCTEE~NDOR ) (TITHEE
REICHEEINDLIEH Py, P, P,DIELDOED
—lEEZbNE, ZZTWE, P PLDETED
L P-PICEBR TS EEEBHFREFUZO0ILICHEEZN
720 1€- T, LLTTIZ P,-P, 2 WEARIME & 2 TEE
RiED,

Fig. 4 CR&FEMHEZ LD P-P, DE{LERL 72,
72720, 7uy M 5~7 KRBEOFHET, 5T—4
LY OMETH B, 72, Table 2 (2 (ZWHABEIC KT 2
BEEERRLIZ. NS LN UTOEIRD LN S,

20— T T T T T

P2=Pi (k)

\/\/gy\/-

Exposure condtion C ; —e— LDPB-04, -=- LDPB-05, -4~ Plywood

L . 1 1 1 1 L L L 1
g i 2 3 4
Cycle

P2—Pi (kg)
af

Fig. 4. Relationships between P,-P, per nail and
treatment time (or cycle).

Notes: P, and P, show the load at 1.0 and 2.0 mm
slips, respectively. Exposure conditions A, B,
and C: see notes in Fig. 3.
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Table 2. Results of single-shear nailed-joint test under three types of exposure conditions (mean of 5-7 replica-

tions).
Exposure Retention of P,-P, (%) Retention of P, (%) Thickness swelling (%)
conditions | PB-0.4® PB-59 PLY® | PB-0.4® PB-59 PLY® | PB-0.4» PB-59 PLY?
Days
0 100 100 100 100 100 100 0 0 0
20 86 65 62 89 99 94 7.0 6.5 1.5
A® 40 68 60 79 81 89 116 73 9.0 2.1
60 58 44 83 82 89 109 7.1 7.6 1.0
80 70 60 70 91 108 102 7.4 7:3 1.0
100 66 62 92 95 98 118 7.3 7.9 1.4
Days
40 103 88 88 98 103 114 2.8 39 0.1
B» 60 64 67 76 90 90 90 5.7 6.8 0.5
80 108 97 89 98 126 97 2.3 2.7 0.1
100 63 59 66 77 88 94 5.8 72 1.5
Cycle
0 100 100 100 100 100 100 0 0 0
0.5 72 58 75 79 90 90 7.6 8.5 25
1.0 121 108 114 119 121 130 3.0 4.3 0.0
I:5 78 T7 82 93 100 116 9.1 112 33
ca 20 96 104 107 113 125 135 4.1 5.4 0.2
2:5 57 60 81 93 112 123 9.9 11.6 2.7
3.0 99 93 110 126 135 125 3.0 5.7 0.0
3:5 60 64 74 87 109 120 9.9 11.5 2.7
4.0 102 102 113 116 126 131 3.0 49 0.0

Notes: a) See notes in Fig. 3.

b), ¢) Low-density particleboards (specific gravity 0.4 and 0.5, respectively).

d) Plywood.
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Notes : Exposure condition A, B, and C: see notes
in Fig. 3.
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Table 3. Retention of interlaminar shear-strength 140 r v - 5 T
and moisture content of LDPB® under three N
types of exposure conditions (mean of 10 120 o & i |
replications). e e .
Exposure Retention of Moisture =L . Tee e, M 1
conditions interlaminar content of o - TSy
shear-strength specimens - a =
(%) (%) S e — Y= —048X+1 ]
Days 2 cugditiunsl Symhols (r==043)
0 100 11.8 Seof & 2 §
20 74 21.3 = c s
A® 40 72 20.2 2
1 1 1 1 1
28 gg l9f 0 10 20 30 40 50 60
100 68 _ Reduction of interlaminar shear-strength (%)
Dfoys 91 13.9 Fig. 7. Relationships between the retention of Ppayx
BY 60 73 208 and the reduction of interlaminar shear-
80 7| 12.2 strength of side members (LDPB).
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and the reduction of interlaminal shear-
strength of side members (LDPB).

Notes : Exposure condition A, B, and C: see notes
in Fig. 3.
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