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Summary   
 
A study by Forintek Canada Corp. was carried-out to determine the effects of resin distribution on 
selected OSB properties.   Normally, resin is applied to furnish inside a blender and the result is a 
dispersion of resin on the strand surfaces which can be characterized in terms of area coverage and spot 
size.   Only recently has technology been introduced that can measure resin distribution, and questions 
have been raised by the OSB industry about quantifying its potential benefits. 
 
To address these questions, several blends were made at the Alberta Research Council (ARC) with 
different  liquid PF resin distributions to simulate mill conditions, and then pressed into panels and tested 
for properties.  Resin distributions were measured using an image analysis system developed by Forintek 
called GluScan.  Attempts were then made to correlate these results with the corresponding panel 
properties.  Following the pilot plant study, tests were carried-out at a mill to evaluate resin distribution in 
an industrial setting with several blender settings and to benchmark with pilot plant blends. 
 
Pilot plant results demonstrated that there is a significant relationship between resin distribution and panel 
properties, especially between resin coverage and IB, MOR and MOE.   Between good and poor resin 
distributions, at the same resin level, panel properties were reduced in the order of 20-50%.  The affect of 
poor resin distribution on OSB panel properties would be analagous to reducing panel resin level from 
3% to 2%. In other words, improved resin distribution could reduce mill resin costs by up to 1/3. 
Corresponding with these results was an increase in the uneveness of resin coverage on strand surfaces, 
especially with the number of areas measured with very low amounts of resin.  Intuitively this makes 
sense because one would expect poor bonding between strands without adequate resin coverage. 
 
In another set of experiments, batches were blended separately at 0,1,2,3 and 4% resin to investigate how 
fluctuations in resin level, rather than resin coverage unevenness, can be measured.   Results showed a 
strong correlation between the average resin coverage measured and resin level.  This may be useful to 
mills that want to check that a constant resin level is maintained as opposed to fluctuating due to variable 
furnish or resin infeeds. 
 
In the mill, resin distributions were measured for a range of furnish infeed rates.  In the pilot plant blender 
loading was linked to resin coverage variability and it was logical to see if this was an important factor in 
the mill.  From the results it was clear that resin distribution was very sensitive to changes in blender feed 
rates.  The lower infeed rates produced good resin distribution qualities while the higher infeeds produced 
more uneven distributions which would likely affect panel properties as determined from the pilot plant 
trials. 
  
This study has shown that resin distribution is a very significant factor that can influence both panel 
properties and resin usage, and it is also sensitive to changes in the blender that are normal to mill 
operating conditions.   This study has also showed that the Forintek GluScan can be used by mills to 
effectively monitor resin distribution as part of their quality control program. 
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1 Objective 
 
a) Determine the effects of resin distribution on OSB panel properties 
b) Quantify the benefits of measuring resin distribution in OSB mills 
 

2 Introduction 
 
This project was started on April 1, 1999 following recommendations at the fall 1998 Structural Board 
Association (SBA) Technical Committee meeting in Banff, Alberta to quantify the benefits of the 
GluScan resin distribution analyzer for measuring resin distribution in OSB. 
 
Resin distribution refers to how resin is dispersed on strand surfaces after the blending process.  The main 
attributes of distribution include resin coverage and resin spot size which both can change due to blending 
variables.  To date, it has been unclear whether or not resin distribution is sufficiently important to require 
monitoring by the OSB industry.   To answer this question, experiments have been designed in this 
project to quantify how selected panel properties including IB,  MOR, MOE and Thickness Swell are 
affected by different resin distributions from batches blended at the Alberta Research Council (ARC).  
The resin distributions studied in this project were intended to simulate actual mill conditions and were 
measured by optically scanning strand surfaces using an image analysis system (GluScan) developed by 
Forintek Canada Corp  [1].    
 
Finally, a mill case study was carried-out to determine whether the laboratory results together with 
GluScan could be used to measure and characterize resin distribution from a mill production line.      
 

3 Staff 
 
Kevin Groves  Research Physicist, Forintek Canada Corp. 
 
Peter Ens   Composites Technologist, Forintek Canada Corp. 
 
Siguo Chen  Composites Scientist, Alberta Research Council 
 
 

4 Materials and Methods 
 
At the Alberta Research Council (ARC) batches of furnish with different liquid PF resin distributions 
were made and then measured using GluScan.  Panels were then made and tested for selected properties. 
The results were then used to correlate the different resin distributions to selected panel properties. This 
section explains the materials and methods used. 
 
 

 
 

1  
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4.1 Materials 
 
The following materials and conditions were used for all experiments: 
 
Furnish:  Aspen  Strands @ 5% MC 
Resin:  W132D Borden Face Resin (liquid PF) 
Wax:  1% ESSO 778 Slack Wax on OD Basis 
Blender:    ARC 4x8 foot  
Drum Speed for Resin: 25 RPM 
Spinning Disk:    10500 RPM 
Drum Speed for Wax:  18.0 RPM 
 

4.2 Blending 
 
Three methods were used to produce batches of furnish with different resin distributions.  These are 
explained in the following sections. 
 

4.2.1 Blends with Different Batch Size 
 
Batches of 25, 50 and 75 kg were blended separately,  each with a 3% resin level for the same blending 
duration of 2 minutes. To apply 3% resin level for all three batches in the same time frame, the resin 
application rates were adjusted as follows: 
 

Batch Size (kg) 25 50 75 
Resin Application Rate (g/s) 13.1 24.1 34.5 

 

4.2.2 Blends with Mixtures of Furnish  
 
Three mixtures of furnish were prepared using proportions from batches prepared with different resin 
levels.  These mixtures are as follows: 
 

Batch Percentage of 1% Resin 
Level Furnish Added 

Percentage of 3% Resin 
Level Furnish Added 

Percentage of 9% Resin 
Level Furnish Added 

2a 0 100 0 

2b 50 33 17 

2c 75 0 25 
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4.2.3 Blends with Different Resin Levels 
 
Batches of 25 kg aspen were separately blended in ARC's 4x8 foot blender at liquid PF resin levels of     
1, 2, 3, and 4% w/w solids to dry weight furnish basis.   For each batch, the resin application rate was 
constant at 13.1 g/s and the application time was adjusted for each targeted resin level. 
 

4.3 Resin Distribution Measurement 
 
In this study, resin distribution was measured using Forintek's GluScan system.  GluScan is an image 
analysis system (figure 1) which is used to scan strand surfaces for resin area  coverage and resin 
spot/particle sizes. 
  
From each experimental batch of furnish, 25 strands were retrieved and then prepared by heating in a 
180° C oven for 10 minutes to cure the resin.  From each strand surface, five 2x3 mm surface area 
sections were analyzed by GluScan, for a total of 250 images scanned per batch of furnish.    
 
For all images, resin area coverage was measured.  Resin spot size was measured only for batches 
blended in section 3.2.1 where it was anticipated that spot size may change as a result of the different 
resin spraying rates.    
 

4.4 Panel Preparation and Testing 
 
From each batch, three 3' x 3' x 7/16" panels were made in ARC's 3 foot press with random strand 
orientation and target density of 40 lb/ft3.  Press time was 210 seconds at 210°C.  From each panel, 18 
sample replicates were then cut for IB tests, three replicates for the MOR/MOE tests and  2 replicates for 
the thickness swell tests. 
 

5 Results 
 

5.1 Panel Properties 
 
Panel property test data can be referred to in Appendix A.  These results are summarized as follows for 
each of the blending methods:  
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Table 1: Summary of Panel Property Results 

Panel Averages 
Blends IB 

(psi) 
MOR 
(psi) 

MOE 
(psi x 1000) 

Thickness 
Swell (%) 

blend 1a - 25 kg batch 59.1 4240 627 19.3 
blend 1b - 50 kg batch 51.4 3610 533 19.4 Blends with Different 

Resin levels 
blend 1c - 75 kg batch 41.9 3400 514 20.2 
blend 2a - 3% resin only 50.0 3880 578 17.4 
blend 2b - 1%,3%,9% resin mix 37.8 3370 492 19.7 Blends with Mixtures 

of Furnish 
blend 2c - 1%,9% resin mix 23.7 2520 456 22.3 
blend 3c- 2% resin level  39.0 3310 546 25.9 
blend 3d*- 3% resin level  50.0 3880 578 17.4 

Blends with 2%, 3% 
and 4% Resin Levels 

blend 3e  - 4% resin level 70.2 4500 602 16.2 

* same as blend 2a 
 

5.2 Resin Distributions 
 
Resin distribution data can be referred to in Appendix B.   These results are summarized in Table 2 
(below) for each of the blending methods.   The occurrences of images measured with high and low resin 
coverage are also included in this table.   Low coverage refers to images little to no resin present (<3% 
coverage) and high coverage refers to images with excessive resin (>50% coverage).   
 

Table 2: Summary of Resin Distribution Results 

Resin Coverage 
(%) Spot Size (mm²) 

Blends 
avg. st.dev. 

Images with 
low resin 

coverage (%) 

Images with 
high resin 

coverage (%) avg. st.dev. 
1a - 25 kg 17.2 21.9 12 10 0.0059 0.1 
1b - 50 kg 17.8 20.9 20 11 0.0064 0.09 

Blends with 
Different Batch 
Sizes 1c - 75 kg 15.6 19.0 27 7 0.0059 0.08 

2a - 3% 17.2 21.9 12 10 n/a n/a 
2b - 1,3,9% 23.3 26.8 30 17 n/a n/a 

Blends with 
Mixtures of 
Furnish 2c - 1,9% 18.8 28.9 50 19 n/a n/a 

3a - 0% 0.9 0.5 100 0 n/a n/a 
3b - 1% 5.1 9.1 50 2 n/a n/a 
3c - 2% 12.2 20.2 28 7 n/a n/a 
3d - 3% 17.2 21.9 12 10 n/a n/a 

Blends with 
Different Resin 
levels 
 

3e - 4% 22.6 22.7 5 12 n/a n/a 
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6 Mill Case Study 
 
Following pilot plant tests, a mill case study was carried-out to evaluate resin distributions on a 
production line.   In this study, blender infeed rates were varied from 8.2 tonnes/hr to 27.7 tonnes/hr to 
determine the influence on resin distribution. 
 
During operation for each blender infeed rate, samples of strands were retrieved from the forming line 
and sent to Forintek for image analysis.  The resin distribution measurement procedure was the same as 
that used in the pilot plant tests and is described in section 4.3.  
 
Results of the distribution data are in Appendix 1 and are summarized in table 2. These results show that 
the frequencies of very low (<3%) and very high (>50%) resin coverage measurements increased as the 
blender infeed rates increased. 
 

Table 3: Summary of Mill Case Study Results 

Furnish Infeed Rates 
Measurement 

8.2 tonnes/hr 19.6 tonnes/hr 27.7 tonnes/hr 

average (%) 16.1 23.3 21.1 
Resin Coverage 

standard deviation (%) 14.6 27.0 27.3 
Images with Very Low Resin Coverage (%) 11 24 34 
Images with Very High Resin Coverage (%) 4 16 18 

 
 

7 Discussion 
 

7.1 Pilot Plant Study 
 
The panel test results show that properties including IB, MOE, MOR  were consistently affected by 
changes in resin coverage distribution.   Table 4 shows the relative major changes in panel properties and 
the corresponding major changes in resin distribution.   
 
By increasing batch size and keeping resin level constant at 3%,  resin coverage became more uneven as 
shown in figure 2.  Especially noticeable, was the increase in the frequency of measurements registering 
very low resin coverage (<3%).  Also,  the general shape of the resin distribution curves were different for 
each batch size.  The well blended 25 kg batch produced a more normal , bell curve shaped distribution 
compared to the distributions from the 50 and 75 kg batches which were "one sided" in shape and skewed 
to the lower end of the resin coverage range.  Sample frequency of low resin coverage increased from 
12% with the 25kg blend,  20% with the 50kg blend, and 27% with the 75kg blend.   Spot size, however, 
did not significantly change between these three blends.  The larger batches with more uneven resin 
coverage resulted in significantly lower panel properties for IB, MOR and MOE, however thickness swell 
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did not change.   IB's were affected the most with a 29% loss in IB from the 25 kg batch compared to the 
75 kg batch.   
 
By mixing together proportions of furnish from different resin levels, changes in resin coverage 
distribution could be controlled while maintaining a constant overall resin level of 3%.  The intended 
"good" distribution was made using a homogeneous 3% resin level furnish while the "medium" 
distribution was made by mixing together proportions of  1, 3 and 9% resin level furnish and the "poor" 
distribution made with only 1 and 9% resin level proportions.   Results from this experiment also show 
significant reductions in panel properties caused by uneven resin coverage distributions with IB, MOE 
and MOR dropping by 52%, 21% and 35% respectively compared to the good distribution.  As with the 
previous experiment, the main tell-tale indicator of poor distribution is the elevated sample frequency of 
low resin coverage (figure 3).  This frequency increases from 12% to 50% between the good and poor 
distributions.   
 
Batches were blended separately at 0, 1, 2, 3 and 4% resin to investigate how fluctuations in resin level, 
rather than resin coverage unevenness, can be measured and how it affects panel properties. Resin 
coverage measurements show a clear inverse relationship between the resin level and the sample 
frequency of low resin coverage (table 2).  Also, there is a strong correlation between the average resin 
coverage and resin level (figure 4).   As expected, panel properties were better with higher resin levels.   
 
It is interesting to note that the panel properties for the 2% resin level are similar by comparison to those 
made with poor distributions at the 3% level  (Table 1). 
 

Table 4: Summary of major changes between panel properties and resin distribution    

Change in Panel Properties (%) 
Experimental Blends 

IB MOE MOR 

Frequency of Low 
Resin Coverage 

(%) 

25 kg (reference) 0 0 0 12 
50 kg -13 -15 -15 20 Blends with different 

batch sizes 
75 kg -29 -18 -20 27 

3% (reference) 0 0 0 12 
1,3,9% -24 -15 -13 30 Blends with mixtures 

of furnish 
1,9% -52 -21 -35 50 

0% n/a n/a n/a 100 
1% n/a n/a n/a 50 
2% -22 -6 -15 28 
3% (reference) 0 0 0 12 

Blends with different 
resin levels 

4% +40 +4 +16 5 
8.2 tonnes/hr n/a n/a n/a 11 
19.6 tonnes/hr n/a n/a n/a 24 Mill Study 
27.7 tonnes/hr n/a n/a n/a 34 
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7.2 Mill Case Study 
 
The results from the mill case study show that by adjusting infeed rates in a mill blender,  resin coverage 
distribution is significantly affected (figure 6).   By varying infeed from 8.2 tonnes/hr to 27.7 tonnes/hr, 
the sample frequency of  low resin coverage increased from 11% to 34% while the occurrence of high 
coverage also increased from 4% to 18%.  These numbers indicate that the resin distribution is more 
uneven at the higher furnish flow-through rates.   Also, the shape of the resin distribution curves is more 
"bell curve" shaped for the lowest infeed rate compared to the others which are "one sided" and skewed to 
the lower resin coverage range.  A similar trend was also shown in the pilot plant tests when batch sizes 
were increased.   Based on the relationships established between resin distribution and panel properties 
from the pilot plant studies,  the changes observed in this mill study are not trivial and the evidence shows 
that such changes would substantially affect the mill's panel properties.   Definitely,  the lower infeed 
rates appear to produce the best resin distributions.   For mills wanting to improve resin distribution 
without reducing blending capacity, one possible solution would be to add another blender thereby 
reducing furnish throughput/blender. 
 

7.3 Quantifying the Benefits of Measuring Resin Distribution 
 
Results from the pilot plant helped put the importance of resin distribution into perspective when it was 
observed that, when compared to good resin distribution,  poor resin distribution could reduce panel 
properties by the same order of magnitude as by reducing resin level from 3%-2%. This equates the 
difference between good and poor resin distribution as equivalent to a 33% difference in resin usage, not 
to mention the potential loss in panel properties and market share.   Also, the variations in resin 
distribution referred to here are valid after having been observed in industry. 
 

8 Conclusions 
 
Under conditions imposed in this study the following conclusions were made: 
 
1. The distribution of resin on strand surfaces from blending, can significantly affect OSB properties, 

especially IB, MOR, MOE. 
 
2. There is an inverse relationship between panel properties and the frequency of low resin coverage 

areas on strand surfaces. 
 

3. Resin distribution can be effectively determined by using Forintek's GluScan image analysis system 
to scan strand surfaces off-line. 

 
4. A mill case study showed that resin distributions can range from good to poor in a mill by changing 

furnish infeed rates through the blender. 
 
5. Poor resin distribution can reduce panel properties by the same order of magnitude as reducing resin 

level from 3% to 2%. 
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Pilot Plant Study - Resin Coverage Distribution
Blends with 25,50,75 kg Batch Sizes @ 3% Resin Level 
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Figure 2: Resin Coverage Distributions for Blends with 25, 50, 75 kg Batches 
 
 

Pilot Plant Study - Resin Coverage Distribution
Blend with mixtures of 1%, 3% and 9% Resin Levels
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Figure 3 Resin Coverage Distribution with Mixtures of Furnish 
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Average Resin Coverage versus Resin Level
25kg blends at 0,1,2,3,4% resin levels
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Figure 4: Average Resin Coverage versus Resin Level 
 

Resin Coverage Frequency Distribution
25kg blends at 0,1,2,3,4% resin level
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Figure 5: Resin Coverage Distributions with 0, 1, 2, 3, 4% Resin Level 
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Figure 6: Mill Study – Resin Coverage Distribution, Furnish Infeed Rates of 8.2, 19.6 and 
27.7 Tonnes / Hour 
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