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Table 1. Statistical space of study includes experiment treatments.

(Az33) e ol 3150 ds s (Ao y3) adl 5 o b, Sl oslels Sk X8
Resin solid content (%) Strand MC (%) Treat run Treat Code
45 2 12 a-1
50 2 1 a-2
55 2 14 a-3
45 6 4 a-4
50 6 2 a-5
55 6 5 a-6
45 10 13 a-7
50 10 3 a-8
55 10 15 a-9
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Table 2. Analysis of variances of the penetration pattern parameters amount.

FVN FFN 0 i
P asls Sl ¢ yuims P asls Slas o somee S0 s
P value Sum of squares P value Sum of squares Degree of freedom Source of variation
0.000 0.084 0.000 1806.74 2 MC) s 2z
Moisture Content
0.000 0.142 0.000 606.02 2 (S_C) s -
Resin Solid Content
0.000 0.806 0.000 598.48 1 ®) w’”
Position
0.002 0471 0.002 195.86 4 MCZSC Jiize 3
MC*SC Interaction
0.000 0.086 0.035 7011 2 MC™P Jess A
MC*P Interaction
0.101 0.065 0.447 15.70 2 SCHP Jliza i
SC*P Interaction
0.129 0.342 0.209 59.14 4 MCTSC™P Jless A
MC*SC*P Interaction
- 0.869 - 343.63 36 e
Error
- 2.868 - 3695.68 53 <an
Total
1- Filled Fibers Number
2- Filled Vessels Number
3- One Way ANOVA
4- Tukey
VYo
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Figure 1. The effect of strand moisture content (MC), Resin solid content (SC) and position at the thickness (P) on the

FFN parameter (M: Middle layer, C: Core layer).
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Figure 2. The twin interaction effects of variables on the FFN parameter.
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Figure 3. The effect of strand moisture content (MC), Resin solid content (SC) and position at the thickness (P) on the

FVN parameter (M: Middle layer, C: Core layer).
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Figure 4. The twin interaction effects of variables on the FFN parameter.
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Figures 5 and 6. Microphotographs taken from PF resin penetration pattern in OSB made with A3 treatment

condition. Right: Middle layer, Left: Core layer.
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Figures 7 and 8. Microphotographs taken from PF resin penetration pattern in OSB made with A5 treatment

condition. Right: Middle layer, Left: Core layer.
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Figures 9 and 10. Microphotographs taken from PF resin penetration pattern in OSB made with A7 treatment
condition. Right: Middle layer, Left: Core layer.
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Abstract

Background and objectives: One of the requirements of adhesive joints formation is
penetration into the wooden substrate. This phenomenon is influenced by multiple factors such
as resin viscosity and wooden substrate moisture. There are many studies which were done on
adhesive penetration in wood veneers and two strands. In this study, adhesive penetration
pattern due to strand moisture and resin concentration in a particulate wood-based composite;
OSB, was investigated. For this purpose, micro photographs of cross-section of the produced
boards were prepared and parameters of the adhesive penetration pattern were evaluated and
compared between treatments.

Materials and methods: for this research, oriented strand boards were made with poplar strand
and phenol formaldehyde resin. The variables consisted of strand moisture content with three
levels; 2%, 6% and 10% and resin concentration with 45%, 50% and 55% levels. After
preparation microscopy samples, micro photographs of core layer and middle layer were taken.
FFN and FVN as penetration pattern parameters were measured. In order to determine
significant effects, one-way ANOVA was used. For grouping the mean amounts, Tukey test was
applied.

Results: the effects of strand moisture content, resin concentration and position in the board
thickness on penetration parameters were significant. Higher strand moisture content increased
the penetration especially in fibers. Application of lower resin concentration improved the
penetration. The penetration of resin was higher in middle layer that was near to the hot platen
of press.

Conclusion: As mentioned in previous studies, the existence of moisture in the strand prevents
increasing of resin viscosity and causes more penetration. In other words, the more dryness in
wooden substrate, the more increasing in resin viscosity and could limit the resin penetration.
Generally, the parameter take from fiber counting showed more organized changes with
compare to FVN parameter that was taken from vessel counting due to strand moisture and resin
concentration effects. Also it was determined that, the penetration patterns in core and middle
layers of the board are different.

Keywords: Resin penetration pattern, Oriented strand board, FFN, FVN, Fluorescent
microscopy, PF, Adhesion microstructure
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