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Effect of Accelerated Aging Test Condition
on the Nailed Joint Performance of Wood-based Panels
for Construction

Yoichi Kojima*2, Chinatsu KoBayasHI*2 Takuma SHOJI*2
Hikaru KoBORr1*2, Shigehiko Suzuki*?, Kuniharu NISHIKIDO*3
and Kazuaki TAKAHASHI*3

Durability performance of nailed joints of wood-based panels is of importance in structural
applications. In this study, the effect of timing of nailing during accelerated aging treatment on the
nailed joint performance of particleboard and plywood was investigated. The retention of lateral nail
resistance (LNR) and nail head pull-through (NHP) for the Dry-1 condition, where nailing was
performed before accelerated aging treatment, kept almost same value as those for the Dry-2 condition,
where nailing was performed after accelerated aging treatment. These results showed that the timing
of nailing during accelerated aging treatment did not affect LNR and NHP. On the other hand, nail
withdrawal resistance (NWR), as defined by ASTM, for the Dry-1 condition was clearly lower than
that for the Dry-2 condition.

Keywords :  wood-based materials, durability performance, accelerated aging treatments,
nailed joint performance
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Vs PB EA (PW) %3 L7z MMEE D
WCAME E1X90 mm TH 5,

AR O] E, ST 3BT, 150X 75

Table 1. Specifications of commercial panels.

.. . Thickness Density Classification
Panel type Abbreviation Adhesive (mm) (g/cm?) Construction
Particleboard PB pMDI 8.98 0.75 JIS, 18P type
Plywood PW (Pr) PF 892 055 JAS, Special type

PW (Pp)

3 ply

Notes : PB, particleboard ; PW, plywood ; Pr, parallel direction; Pp, perpendicular direction; pMDI, polymeric
methylene diphenyl diisocyanate ; PF, phenol formaldehyde resin
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Figure 1. Specimens for lateral nail resistance.
Notes : PB, particleboard ; PW, plywood ; Pr, parallel
direction ; Pp, perpendicular direction
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Figure 2 Configurations of nailed joint tests.

Note : (a) lateral nail resistance test, (b) Nail
head pull-through test, (¢c) Nail withdrawal
resistance test
The arrows show the load direction.
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Control Wet-1 Dry-1 Dry-2
Accelerated aging test
Air drying (50 °C, 24h)
[ ]
Conditioning
(20 °C, 65%RH, 2 weeks)
[ Nailed joint tests }

Figure 3. Flow chart of accelerated aging test conditions.
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Table 2. Initial properties of test samples before accelerated aging test.

Panel type Abbreviation LNR (kN) NHP (kN) NWR (kN)
PB PB 1.51(0.15) 1.22(0.08) 0.42(0.06)
PW (Pr) 1.21(0.26)
P 1.47(0.2 . I
W PW (Pp) 147(0.24) 7(0.26) 0.36(0.09)

Values in parenthesis indicate standard deviations.
Notes : PB, particleboard ; PW, plywood ; Pr, parallel direction; Pp, perpendicular direction ;
LNR, Lateral nail resistance ; NHP, Nail head pull-through ; NWR, Nail withdrawal

resistance
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Figure 4. Effect of accelerated aging test conditions
on LNR retention.

Note : PB, particleboard ; PW, plywood ; Pr, parallel

direction ; Pp, perpendicular direction ; LNR,

lateral nail resistance.

Wet-1, Dry-1, Dry-2 see Fig.3.

Error bars show standard deviation.

Figure 5. Typical failure of PW (Pp) after LNR test.
(a) control, (b) Dry-1
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Figure 6. Typical failure of (a) PB and (b) PW (Pr)
after LNR test.
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Figure 7. Effect of accelerated aging test conditions
on NHP retention.

PB, particleboard ; PW, plywood ; NHP, nail
head pull-through.

Wet-1, Dry-1, Dry-2 see Fig.3.

Error bars show standard deviation.

Note :

-7
3.2.3 #1513kt (Nail withdrawal resistance :
NWR)
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Figure 9. Effect of accelerated aging test conditions
on NWR retention.

PB, particleboard ; PW, plywood ; NWR, nail
withdrawal resistance.

Wet-1, Dry-1, Dry-2 see Fig.3.

Error bars show standard deviation.

Note :

Figure 8. Typical failure of (a) PB and (b) PW after
NHP test.

Figure 10. Typical failure of (a) PB and (b) PW after

NWR test.
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