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Small-Diameter Logs for OSB



• Adding values to plantation forests

• Juvenile wood with low strength and large 
swelling potential

• Flaking process leading to large percentage of 
fines

• This study was aimed at providing a better 
understanding of the properties of small-diameter 
southern pine materials and their use for strand-
based composite manufacturing.

Using Small-Diameter 
Logs for OSB



Scope of the Work

To investigate strand properties including 
tensile strength, dynamic modulus, and 
thermal stability and;

To evaluate panel performance of OSB from 
small-diameter southern pine logs as 
influenced by fines contents. 



Material Selection
Small-diameter Trees



Wood Composite Sample 
Preparation

Small-diameter southern pine (Pinus spp.) logs (7-15 cm) 
were obtained from a local chip mill in southern Louisiana. 



Log Flaking

15x0.1-cm 
flakes with 

random width



Strand Testing

Sixty specimens of 40×10×0.5-1.0 mm for each material type were 
prepared. They were separated into four groups according to strand 
density (i.e., A: < 0.41; B: 0.41-0.50; C: 0.51-0.60; D: > 0.60 g/cm3).



Strand Testing

Dynamic mechanical analysis (TA Q-
800) - Test runs were made in bending 
at a constant temperature of 25oC and 
a varying temperature from 25oC to 
200oC with a heating rate of 2oC/min 
using 1 Hz frequency. 



Strand Testing
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Strand Testing
Thermogravimetric analysis (TA Q-50 TGA) - Each test was run 
under a nitrogen atmosphere at a heating rate of 20oC /min over 
a temperature range of 50 to 500oC. Extrapolated onset 
temperature, maximum weight loss temperature, and residual 
weight for each sample were recorded.



Panel Fabrication/Testing
• Three-layer boards were made with large flakes in the face layer 

and varied amount of fines uniformly distributed in the core layer. 
The fines contents in the core layer were 0, 10, 20, 30, and 45%
based on the total flake weight in the panel. 

• All three-layer panels (570 × 500 × 12 mm) were constructed 
with a face and core flake weight ratio (i.e., shelling ratio) of 55 to 
45. 

• The PF resin and wax were applied to the strands at 4% and 1% 
loading levels, respectively, based on the oven-dry weight of the 
strands. 

• The formed mats were loaded into the press and hot-pressed to 
the target thickness at a temperature of 190oC for 4 min. 



Board Forming

Fines used 
to simulate 
industrial 

OSB process



Strand Properties
Small-diameter trees



Tensile 
Strength

TSSP = 168.13*D - 33.14 
r2=0.62

TSWL = 115.81*D - 12.3 
r2=0.34
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Dynamic 
Modulus 0
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E′SP = 20.182*ρ-3.506 r2 = 0.82
E′WL = 30.176* ρ -8.078    r2 = 0.66



Table 1. Summary of DMA results a.
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E'A = -0.0043T + 3.2963

E'B = -0.0071T + 5.1906

E'D = -0.013T + 10.091

E'C = -0.0098T + 7.3773
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For every 10 degree of temperature increase, 
E′A, E′B, E′C, and E′D decreased by about 40, 70, 100, and 130 MPa, respectively. 



TGA Data
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Table 2. Summary of TGA results.
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Panel Properties
Small-diameter trees
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Bending Properties
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IB Strength
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Summary of Strand Property

• Both tensile strength and dynamic moduli were positively 
correlated with strand density. 

• Strands with higher density had higher tensile properties 
and storage modulus (E′). 

• Compared to willow, a large variation in tensile strength and 
E′ values was observed for southern pine strands. 

• E′ showed a decreasing trend with the increase of 
temperature in the selected temperature range, indicating 
reduced stiffness at higher temperature. 

• Southern pine strands with higher densities had higher 
thermal stability than low-density strands.



Summary of Panel Property

• Three-layer OSB showed panels made of small-diameter trees 
had satisfactory strength and dimensional stability 
performances. 

• Fines levels had variable effects on the panel properties. With 
increased fines contents, the internal bond strength showed 
an increasing trend; bending strength and stiffness varied 
little in the parallel direction and slightly decreased in the 
perpendicular direction. 

• Increased fines in the core layer led to increased thickness 
swelling and a poor balance of linear expansions between 
parallel and perpendicular directions. 
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