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1.0 OBJECTIVES

To investigate the moisture content of aspen logs as affected by season of 
felling and storage.

To determine the effects of moisture content and log storage on the yield and 
quality of aspen wafers.

To examine the effects of wafer drying temperature on the bonding of aspen 
wafers.

2.0 INTBCDUCTICN

Many process variables affect the quality of waferboard. Some, such as resin 
content and pressing conditions, are fully controllable, while those 
affecting wafer quality are subject to variation, depending on the condition 
of the logs and waferizer knives. Older logs (up to 6 months) could be 
alternated with relatively fresh logs, with the result that wafers are 
produced from raw material of two distinct moisture levels. Logs with a 
higher and more uniform moisture content will not waferize the same way as 
logs with a partially dried shell and generally lower average moisture 
content.

It is expected that drier material would result in a higher portion of narrow 
wafers and an increase in the amount of fines. The wafers may also have a 
rougher surface but this should not have any adverse effects on board 
properties (Pfaff, 1989).

The effects of flake (wafer) geometry on the physical and mechanical 
properties of flakeboard have been investigated by several researchers and 
summarized by Kelly, 1977. Thinner flakes improve the bending and thickness 
swelling properties, whereas short thick flakes tend to favour internal bond 
strength. These findings, inclusively, are based on boards made with 
reasonably homogeneous flakes and do not consider the effects of a mixed 
flake geometry. The appearance of excessive amounts of slivers and fines is 
not uncommon and could be a major factor in poor board quality. In this 
respect the following variables are suspect.

. Log moisture content 

. Amount of decay 

. Wood temperature (winter)

. Type of flaker or waferizer 

. Sharpness of knives
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3.0 STAFF
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4.0 EXPERIMENTAL

4.1 MILL SITE

A truck-load of freshly-felled aspen logs (12-foot) were delivered to a 
waferboard plant in mid-June and piled for storage until mid-October. 
Several logs in the pile were identified and sampled for moisture content 
(MC) by extracting 1/2-inch diameter increment borings from the heart and 
sap. Logs selected included butt logs, intermediate logs and upper logs with 
small-end diameters of 4 to 6 inches.

Two lift-loads of the fresh logs were waferized immediately on a new set of 
knives (Pallmann ring flaker) . The logs were placed directly on the 
waferizer feed deck without debarking since there was no practical way of 
keep track of debarked logs in the log ponds. The study logs were only hosed 
down to remove any sand and dirt.

At the outfeed conveyor five sample bags of wafers were randomly collected 
and weighted (approximately 2500 g) to determine the average moisture content 
of the furnish. An additional 40 kg of wafers were bagged and returned to 
the laboratory for quality analysis and fabrication of test panels.

By mid-October the log surfaces were too dry to obtain good increment borings 
for MC. Much of the bark had sloughed off, leaving a greyish weathered 
surface. The weathering made it possible to determine the MC of the outer 
portion (1-inch) of logs by collecting and weighing a sample of wafers with a 
grey edge. Random samples were also collected to determine average MC.

Stored logs were waferized under two conditions —  with newly sharpened 
knives and with knives nearing the end of their operating period. 
Approximately 40 kg of wafers from each knife condition were obtained for 
laboratory analysis and fabrication of panels.

4.2 LABORATORY

Wafers obtained at the plant were floor-dried for one week and then reduced 
to 3-4 percent MC in a drum dryer at 75°C. Dry wafers were screened on a 
number 4 mesh screen for 10 minutes at equal screen loadings and the
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percentage of fines was determined. Most of the bark particles and flakes 
were broken-up and removed in the drying and screening process.

Samples of the prepared furnish were taken to determine wafer thickness 
variation (200 wafers) and width distribution (500 g). The remainder of the 
material was used to fabricate test panels for evaluation of board 
properties. Three panels with the following parameters were made for each of 
the waferizer runs.

. Mat MC 

. Resin type 

. Resin content 

. Face/core ratio 

. Wax

. Press temperature 

. Press close 

. Press time 

. Panel density 

. Panel size

3 to 4%
power phenol-formaldehyde 
2.0% face and core 
40/60
1.5% slack 
210°C
40 seconds 
3 minutes 
640 kg/m3
460 x 460 x 11.1 mm

An additional two panels were made with wafers from stored logs after 
returning a portion of the fines to the furnish to demonstrate the effects of 
high fines production or inadequate screening capacity. The quantity of 
fines returned was 10 percent by weight of screened furnish.

Prepared panels were conditioned and cut into test specimens for bending, 
internal bond and thickness swelling as per the CAN3-0437.1 M-85 Standard 
(Waferboard and Strandboard).

5.0 RESULTS

The MC of freshly cut logs ranged from 82 to 121 percent on small increment 
boring plugs. Average MC based on random sampling of wafers was between 96 
and 101 percent. After 4-months of storage (June-October) the average MC was 
in the range of 70 to 80 percent on sampled wafers. The outer portion of 
logs to a depth of about 25 mm was approximately 46 percent MC.

The preliminary results showed that wafers produced from fresh logs were 
clearly superior in physical appearance and thickness tolerance than those 
produced from stored logs. The coefficient of variation on mean thickness 
was approximately double for wafers from stored logs.

The drier stored logs also yielded a much larger amount of fines and narrower 
wafers. Fines from fresh logs were about 8 percent by weight compared to 20 
percent for stored logs with sharp knives and 28 percent for stored logs with 
dull knives. The fines content increased sharply inspite of the loss of bark 
from stored logs.
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6.0 FURTHER INVESTIGATIONS

Board properties from the test panels will be evaluated and the effects of 
drying temperature on wafer bonding will be investigated on mill wafers 
obtained in summer and winter.

If suitable to the mill, a second log storage pile will be set aside to 
obtain data on an intermediate storage period (i.e. 2 months) since four 
months appears to cause substantial reductions in wafer quality.

7.0 REPORTING

A final report will be prepared for the end of the 2nd quarter or 3rd quarter 
if the additional log storage test can be arranged.
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