
ID=1
967 

c.2 
1991

-92
ÂLEX

OPO
ULO

S, 
J. 

Dev
elo

pae
nt 

of 
a hi

gh 
perf

orn
anc

e Û
SB 

pane
l : 

prog
res

s r
epor

t,
Dep

t N
o: 

38, 
Pro

jec
t N

o: 
38M

IM1
0,

r Emt.çcf

DEVELOPMENT
PERFORMANCE

OF A HIGH 
OSB PANEL



DEVELOPMENT OF A HIGH PERFORMANCE OSB PANEL

PROGRESS REPORT

by

J. Alexopoulos 
Research Scientist 

Composite Wood Products Department

Contract No. 03-38-43-M-410

March 1992



Table of Contents

Page

1.0 OBJECTIVES 1

2.0 BACKGROUND 1

3.0 PROGRESS 2

4.0 PROPOSED RESEARCH FOR 1992/93 4



1.0 OBJECTIVES

To demonstrate that by using long strands, coupled with appropriate strand alignment, 

strand thickness, and face-to-core layer ratio, a structural panel can be produced with 

superior strength and stiffness in the aligned direction while maintaining adequate 

properties in the cross direction.

2.0 BACKGROUND

Bending properties of aspen waferboard can be improved by increasing the resin content 

and/or board density. These options, however have limited effect and are very costly. 

On the other hand, panels produced with longer, oriented strands have demonstrated 

significant improvements in bending strength and stiffness. The panel industry has used 

wafers or strands up to approximately 76 mm (3 in), however, the utilization of much 

longer material is practical. In addition to more efficient use of the wood resource, 

structural panels with improved properties can penetrate more demanding applications, 

particularly as future engineering materials, and overcome some problems experienced 

with traditional wood composites such as creep. A mixed resource, if incorporated 

properly, can provide further opportunities.

Manufacturers of waferboard and oriented strandboard can use the information to produce 

high performance OSB panel products with minimal effects on production parameters and 

costs.
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3.0 PROGRESS

Work during the first year of the project showed that by optimizing aspen strand 

alignment, strand length, strand thickness, and face-to-core (f/c) layer composition, 

oriented strandboard (OSB) panels can be produced with bending properties exceeding those 

for 0-2 grade OSB and CSP plywood, while maintaining adequate properties in the cross 

direction. Three-layer, 12.7-mm thick OSB panels were produced in the laboratory. Using 

the optimum parameters of 50/50 face-to-core layer composition in terms of weight of 

strands, thin (0.65 mm), long (152 mm), and highly aligned aspen strands in the face 

layers and thicker (0.81 mm), shorter (76 mm), and cross-aligned strands in the core, 

panels were produced with an average bending strength of approximately 57 MPa and bending 

stiffness of 10,300 MPa. The target panel density was 640 kg/m3 and resin content 2.5 

percent.

During the second year, high performance OSB panels produced using the optimum parameters 

were subjected to 3-month creep tests (2 months under constant load and 1 month 

recovery). The deflections recorded at 20°C and 65 percent relative humidity placed OSB 

at a similar level as CSP plywood in regards to creep strain, relative creep strain, and 

irrecoverable strain.

During 1991/92, an aligning/forming head was installed on Forintek's pilot plant line, 

in an attempt to obtain confirming data using structural-size specimens and parameters 

that parallel those of the industry more closely. Commercial strands of variable length 

were fed through the aligner for evaluation of its performance. As equipped, the aligner

2



was very effective in orienting commercially-produced strands up to about 76 mm in 

length. Modifications to plate spacing will permit the use of longer strands.

Raw material shortages and political pressures are increasingly forcing OSB and 

waferboard producers to incorporate other hardwood species, such as birch and maple, into 

their resource. Recent work studied the effect of replacing aspen strands with birch 

strands, either in the face or in the core layers, and using the same optimal parameters 

described above.

Five additional panels were produced: three with aspen strands in the face layers and 

birch strands in the core and two with birch stands in the face layers and aspen strands 

in the core. The target panel density was maintained at 640 kg/m3.

Table 1 summarizes the results for the all-poplar and poplar/birch OSB specimens in terms 

of bending strength and stiffness and internal bond strength. Including birch as raw 

material in the production of OSB resulted in panels with excellent bending properties 

and above average internal bond strength. However, panels with the all-poplar furnish 

displayed superior properties. The density of panels containing birch furnish would have 

to be increased to maintain the necessary compaction ratio for matching the all-poplar 

values. For example, one panel accidentally pressed without plate shims, was densified 

to a final density of approximately 780 kg/m3. It had a modulus of rupture of 64.2 MPa, 

an apparent modulus of elasticity of 10,926 MPa, and internal bond strength of 0.518 MPa. 

Slightly higher bending properties were obtained along the parallel test direction with 

birch strands located in the core layer rather than in the face (Table 1).
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4.0 PROPOSED RESEARCH FOR 1992/93

This area of research was endorsed by the members during the Technical Advisory Committee 

meeting. This work is being continued under the guidance of two Committee members.

High performance OSB panels will be produced in structural sizes using commercially- 

generated strands and Forintek's pilot plant line. Also, strands will be shipped to the 

Alberta Research Council and panels will be produced using its fully-automated and 

computerized press line. Bending properties will be determined on small standard 

specimens and on structural-size specimens using Forintek's post flexural panel testing 

machine.

Structural-size specimens will also be subjected to more standardized creep tests under 

dry and cyclic humidity conditions. There are plans to have extra creep test jigs located 

at the Western Laboratory shipped to the Eastern Laboratory to be used for this work and 

also for work related to another project.

The panels will be produced and their short-term performance evaluated by March 1993. 

Creep testing may continue beyond this fiscal year as needed.
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Table 1

Bending Properties for All-Poplar and Poplar/Birch Oriented Strandboard 
Tested at 20°C and 65 Percent Relative Humidity

Property Face/Core Wood Species

Poplar/Poplar Poplar/Birch Birch/Poplar

//* 1 ‘ / / 1 / / 1

Modulus of
Rupture
Mean (MPa) 57.3 32.7 49.4 22.7 45.1 25.0
CVb(%) 14.6 15.2 14.4 20.7 10.9 14.2
n 12 12 18 15 12 10

Apparent Modulus 
Modulus
Mean (MPa) 10137 3303 9230 2302 8316 2664
CV (%) 10.2 13.8 8.4 21.8 9.0 10.7
n 12 12 18 15 12 10

Internal Bond 
Strength
Mean (MPa) 0.557 - 0.433 - 0.456 -
CV (%) 8.2 18.1 11.5
n 21 23 15

Density*'
Mean (kg/m3) 667 675 637 636 641 646
CV (%) 3.5 5.1 4.5 3.6 3.0 3.3
n 12 12 18 15 12 10

‘ In the case of modulus of rupture and apparent modulus of elasticity, parallel and 
perpendicular refer to face strand alignment with respect to the test span. 

b CV refers to percent coefficient of variation.
c Density is based on weight oven-dry and volume at 20°C and 65 percent relative 

humidity.

Note; Sample size for modulus of rupture and apparent modulus of elasticity was between 
10 and 15 and for internal bond strength between 15 and 24.
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