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SUMMARY 

A significant percentage of rough-cut unseasoned cedar products are down-graded due to excessive 
roughness caused by fiber pulling. An exploratory study was carried out to reduce or eliminate this 
problem. It was found that inclining the feed direction in relation to the saw movement significantly 
reduces degrees of fiber pulling, indicating that the problem of down-grading due to fiber pulling may 
be at least partly solved. Boards that show no or insignificant fiber pulling did not change their surface 
roughness due to the fact that the roughness on the boards is solely the function of bite per tooth. 
Nevertheless, this type of board always makes the grade and therefore is not a problem. Further studies 
are needed to accurately determine the benefits of inclined feeding or sawing directions. 
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1.0 INTRODUCTION 

Surface quality of rough-sawn unseasoned western red cedar lumber products varies widely between 
boards cut from individual logs. Approximately 10 percent of rough-sawn siding and panelling products 
are extremely rough due to fiber pulling and have to be down graded or rejected. Obviously, this causes 
a significant financial loss to the mill. 

The problem of excessive roughness is most evident when wet cedar is cut with a handsaw. In this 
sawing process the edge of the saw teeth cuts perpendicular to the fiber direction - at 90°. At this 
cutting angle the resistance to cutting is particularly high and the bonding layer between individual 
fibers - conunonly known as the middle lamella - may fail. As a result, fiber pulling occurs which then 
is evident as excessive roughness. This roughness is not to be mistaken with the roughness produced by 
dull teeth or excessive bites. Characteristics for roughness resulting from bond failure between 
individual fibers are the formation of whisker-type fiber bundles on the sawn surface. Commonly, the 
length of these "whiskers" exceeds by many times the bite per tooth. Close examination of those 
"whiskers" shows that the bond failure occurs below the plane of cutting. 

Previous research in sawing has demonstrated that the resistance to cutting can be significantly reduced 
when sawing is performed at an angle smaller than 90° to the grain direction. This suggests that by 
using a smaller angle between grain and cutting direction, the fiber bond failure may be reduced and 
consequently roughness due to fiber pulling. 

2.0 OBJECTIVE 

It was the objective of this exploratory study to examine the possibility to reduce or eliminate the 
problem of fiber pulling by changing the direction of feed for a vertical bandmill from the horizontal 
direction to an inclination angle of up to 40°. 

3.0 MATERIALS AND METHOD 

The study was carried out with a 62" McDonough vertical bandmill splitting 8" green western red cedar 
channel siding at a feed speed of 200 fpm. Other sawing parameters were as follows: saw speed - 9037 
fpm, kerf - 0.118", saw gauge - 16, tooth pitch - 1.75", hook angle - 30°, tooth edge material - Stellite. 

For testing the effect of various inclination angles, it would have been very costly to change the position 
of the bandmill or the feed system. Therefore it was decided to simulate sawing at various inclination 
angles by gluing sets of test samples - each set taken from the same board - at angles of 0°, 10°, 20°, 
30° and 40° onto a 1.5" thick support board. Figure 1 shows a set of test samples after cutting. 

Since no measuring method presently used to determine surface roughness appeared to be suitable for 
evaluating degree of fiber pulling, all test samples were inspected visually. Five roughness classes were 
established as can be seen in Table 1. Sawing a board into two pieces usually produces more roughness 
on one board than on the other. This is due to the fact that a fiber direction not in the plane of cutting 
involves a more counter-cutting like sawing mode on one side of the saw tooth and a more climb-cutting 
like mode on the other side. Figure 2 clearly demonstrates this effect. Because of this effect, both sides 
of the cut, i.e. both boards produced in the cut, were inspected for fiber pulling and roughness. 



Figure 1. Mounting of samples on boards at angles of 0°, 10°, 20°, 30° and 40°. 
Two sample sets are shown which have been cut. Matching pieces are placed as 
pairs. 



Figure 2. Pairs of split boards showing that one side of cut produced a higher degree 
of roughness (i.e. fiber pulling) than the other. 



4.0 RESULTS AND DISCUSSION 

The results of the visual assessment are presented in Table 1 and representative illustrations showing 
the roughness as observed for two sample sets at the five simulated feed directions tested - 0°, 10°, 
20°, 30° and 40° - are shown in Figure 3. 

Table 1. Visual assessment of surface roughness observed in cutting boards 
at 0° and 30° or 40° in relation to fiber direction 
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In general, inclination of the feed direction from 0° to 30° and 40° improved the surface quality of the 
boards. The boards which exhibited the most severe fiber pulling at the normal feed direction - at 0° 
inclination at which the vertical bandmill cuts essentially perpendicular to the grain - showed a distinct 
reduction in fiber pulling. The whisker-type fiber bundles were at least partly eliminated and were 
significantly reduced in size. The smaller inclination angles tested - 10° and 20° proved to be 
insufficient to significantly reduce surface roughness. 

Other boards with no or insignificant fiber pulling did not noticably change their surface texture at the 
higher inclinafion angles. This can be explained by the fact that roughness of these boards was largely 
controlled by the bite per tooth. That the surface texture of boards without significant fiber pulling is 
not improved is not critical since the degree of roughness falls in the grade requirements. 

This study was of an exploratory nature involving a limited number of samples. For this reason, the 
observations made have to be treated as preliminary. However, the results are highly encouraging and 
suggest that further more extensive studies should be undertaken to accurately determine the effect of 
inclined feeding or sawing on the surface quality of rough cut green cedar products and in turn the 
economic benefits for the mill. 



FIGURES. 
Surface roughness of sample sets 5 and 6 for board Inclination 

angles 0° (normal in-feed), 10°, 20°, 30° and 40°. 
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