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NOTICE 

Neither Forintek, nor its members, nor any other persons acting on its behalf, make any warranty, express 
or implied, or assume any legal responsibility or liability for the completeness of any information, 
apparatus, product or process disclosed, or represent that the use of the disclosed information would not 
infringe upon privately owned rights. Any reference in this report to any specific commercial product, 
process or service by tradename, trademark, manufacturer or otherwise does not constitute or imply its 
endorsement by Forintek or any of its members. 
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SUMMARY 

Advantages of incising veneer at the lathe are discussed in comparison with the traditional veneer incisor 
located prior to dryer. The mechanism and design factors of veneer lathe incising are outlined and explained. 
A prototype incisor bar was designed and fabricated for mill trials, which indicate that it is feasible to incise 
veneer at the lathe by replacing a regular Big Bar with an incisor bar. The introduction of teeth to a Big Bar 
not only adds the incising fimction to the lathe, but also significantly increases the drive torque on the core, 
thereby reducing spin-outs. In addition, incising results in faster drying, reduced blows in pressing and flatter 
veneer. Trials under normal production conditions prove that the proposed incisor design works well for 
spruce. However, high pitch content presents plug-up problems for peeling Douglas fir. Further work is 
recommended to eliminate plug-ups, overcome pitch problems and optimize the incisor bar design. 
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1.0 OBJECTIVE 

To investigate the feasibiUty of incising veneer at a Big Bar veneer lathe. 

2.0 INDUSTRY LIAISON 

R. Reiter, Northwood Pulp and Timber Limited 

- R. Bickford Weldwood of Canada 

W. Turczyn, Federated Cooperatives Limited 

3,0 BACKGROUND 

The concept of veneer incising was first developed by Forintek in 1986 (Troughton et al, 1986 and 1987). 
According to this technology, veneer is incised by an pair of incisor rollers prior to drying. Incised veneer is 
more permeable for moisture evaporation during drying. Laboratory tests indicated an increase in drying rate 
of 5-12% for spruce, Douglas fir and cottonwood. Other benefits include flatter veneer sheets or less 
warpage, increased uptake of preservatives, and more importantly, faster heat penetration and moisture 
evaporation during pressing to reduce blows (Newman, 1996). Following laboratory tests, mill trials were 
conducted in six plywood companies. Overall, the majority of the mills saw benefits from incismg the veneer, 
especially in terms of flatness and faster drying rates. 

The incisor technology requires a separate system which means capital cost and equipment maintenance. 
Another deficiency is that the incising process sometimes punches knots out of the veneer which get 
embedded into the incisor teeth, thereby reducing the effectiveness of the incisor. 

The project described in this report was designed to investigate alternative methodology for veneer incismg, 
specifically by adding teeth on to the Big Bar (Figure 1) and thereby incising veneer at the lathe. The teeth, 
which are parallel to the Bar, not only provide incision on wood when the Bar rotates against the log, but also 
help increase gripping to drive the core, thereby reducing spin-outs. Flatter veneer resulting from incising 
helps process handling at the green as well as dry end. Since the incising takes place before the veneer is 
peeled, the detrimental effect of de-knotting is eliminated. In addition, no exfra driving system is needed as 
the rotation of the Big Bar, primarily used for providing compressional support, powers the incisor at no 
added cost. 

It is worth noting that the proposed design is different from the Japanese Meinan Lathe as it combines the 
wood compression function with the incision fiinction, whereas the Meinan technology separates the two 
functions. This combination design allows for the addition of incisions without giving up the advantages of a 
Big Bar. The Meinan Lathe uses a configuration similar to a nose bar to achieve wood compression. 
Initial discussions with one mill indicated that elimination of veneer curl-up and a reduction of log spin-outs 
to 1% from a typical level of 2% could conservatively provide additional revenue of $300,000 per year. This 
calculation is based on the value difference between veneer produced from logs that would otherwise spin out 
and the chips that would normally be produced from these logs. The financial gain from avoiding wastage 
through veneer curl-up has also been included in this calculation. 



4.0 ENGINEERING DESIGN 

4.1 Problem Analysis 

Current veneer lathes usually operate at speeds of up to 1200 ft/min. Log rotation is generated primarily by the 
direct contact drive from end spindles and secondarily by the frictional forces created by the spinning Big Bar and 
backup rollers. Using a 3" Big Bar has several advantages over using a 5/8" roller bar, one of which is the 
improved block drive for peeling to a smaller core and another is elimination of fibre plug-up which causes 
process stoppage. These features are important for present day plywood manufacturing where production speed 
and recovery are essential. Therefore, modifications to the lathe are only usefiil if these features are maintained or 
enhanced. In discussions with plywood mills, it was concluded that an incisor bar should: 

~ produce effective incision on the tight side of the veneer 
~ improve block drive 
~ retro-fit with existing lathes 
~ allow lathe to operate at current peeling speed 

and should not: 

~ mark veneer to a point where it affects product marketability 
~ cause fibre-plug up at the teeth 
~ cause downtime due to excessive maintenance requirements. 

4.2 Design Factors 

4.2.1 Teeth Pattern and Geometry 

The spatial distribution ofincisor teeth is dependent upon the incision density required to achieve optimum 
incision effects. To maximize the effect of incision on veneer flatness and permeability, the incision density 
should be as high as possible. However, even though incisions are more or less parallel to grain, excessive 
incision in veneer can cause a reduction in strength. 

Incision patterns must be designed to keep self-releasing fibres from plugging up the teeth. For example, a 
staggered tooth arrangement would form compartment grooves into which fibres are inclined for deposition. In 
contrast, parallel arrangements form open grooves to reduce the tendency for fibre embedding (Figure 2). 

Incisor tooth geometry is defmed by tooth angle (6), depth (H) and spacing angle (a). (Figure 3,4). A narrow 
tooth angle makes teeth sharper, and easier for them to incise wood, but at the same time makes them weaker and 
more susceptible to breakage. However, wider teeth can damage the veneer by pushing the incision cuts wide 
open. 

An incisor bar combines the functions of both veneer incising and wood compression. Since the wood is 
compressed at the time of incision, tooth depth is usually shallower than incision depth. It is in fact determined by 
subtracting the compression from the intended incision depth. The bottom faces between teeth should be as flat 
and smooth as the original Big Bar to avoid any markings on, or damage to, the veneer surface. 

Spacing angle controls the total number of teeth accommodated in a given diameter ring. It is dependent upon the 
incision density, which should be maintained to achieve maximum effect of incision without damaging the veneer. 



Like a pair of rotating gears, a roller bar incision process occurs in three steps: 1) engagement, (i.e., tooth getting 
engagwi with wood block), 2) cutting, (i.e., tooth rotating inside wood), and 3) release, (i.e., tooth departing from 
wood block). During the incising process, teeth endure mainly bending stresses. As seen from Figure 4, teeth 
with a forward inclination will reduce the bending stresses in step 1, but cause higher stresses in step 3. 
Backward inclination of the teeth has opposite effects. 

4.2.2 Materials 

Material used for the bar is different from tooth material. As its major function is to compress wood, the bar can 
be made from regular plain carbon steel which is easy to machine. In contrast, incisor teeth must endure the 
transient bending stresses from driving in and out of wood blocks and the impact from cutting high density knots. 
Therefore, they should be made from heat-treated, high carbon-content steel. 

4.3 Lathe Settings 

The introduction of teeth allows no slippage between the bar and block during peeling. The linear speed of the 
bar should be kept the same as the block. The horizontal and vertical gaps should be set to present teeth from 
touching the knife. 

5.0 Mill Trial 

Based on the Forintek design, a prototype was manufactured by Premier Gear and Machine Work Ltd. (Figure 5). 
the mill tests were carried out at Federated Cooperatives Ltd - Plywood Division in Canoe, B.C. on August 14-
15, 1995. 

Species peeled was spruce. The parameters tested were: 

* Incisor bar overdrive (Bar speed in relation to block speed): 

Head-in stage 

0% (instead of 5% used in regular Big Bar) 

Otherwise 
0%, 5%, 25%, 50%, 200% 
* Incisor bar driving torque pressure: 
1200psi, 1500psi 
* Horizontal gap: 

0.100", 0.120", 0.130" 

* Vertical Gap: 

0.395" (same as in regular Big Bar) 

The first day trial went on for four hours. 



6.0 RESULTS 

6.1 Appearance of Incised Veneer 

Figure 6 shows that small incisions are uniformly distributed, according to the designed geometric pattern, on the 
tight side of the veneer surface to release stresses. It appears that incisions are more visible in sapwood than in 
heartwood, which may result from less bar indentation as peeled logs approach the core. It is important to note 
that any damage which could be caused by inappropriate tooth design and subsequent setup of the lathe does not 
occur. 

6.2 Incisor Bar 

After four hours of testing, the bar remained intact. No teeth were broken or plugged with wood fibers (Figure 7). 
Therefore, the design of the teeth and the manufacturing material used was considered good for peeling spruce. 

6.3 Reduced Spin-outs 

Because of the additional grip provided by the teeth, the actual torque pressure that was transferred from the bar 
to the block increased from a maximum of 900 psi with the regular Big Bar to 1500 psi with the incisor bar. This 
is a 67% increase, and consequently, the spin-out rate dropped significantly. 

6.4 Faster Drying and Pressing 

Incisions improve the penetration of vapour through veneer, and hence increase the drying speed. The initial 
testing at the mill demonstrated a 5% reduction in veneer drying time. It should be noted the incisor should allow 
more uniform movement of moisture during pressing thereby reducing "blows" in the plywood. 

6.5 Flatter veneer 

Incisions on the tight side of veneer relieve the stresses so that veneer can stay flatter for easier handling. 
However, the initial tests showed that veneer was not as flat as expected, especially towards the end of each peel. 
This is probably because the lathe setup is too tight or because incisions are too shallow. To improve veneer 
flatness, we may have to rely on other mechanisms such as reverse bending in the next project stage. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

The mill trial indicated that it is feasible to incise veneer at the lathe by replacing a regular Big Bar with an incisor 
bar. The introduction of teeth to a Big Bar not only adds the incising fimction to the lathe, but also significantly 
increases the drive torque on the core, thereby reducing spin-outs. Trials held for a week under normal production 
conditions proved that the proposed incisor design works well for spruce. However, the current design is not 
suitable for Douglas fu- peeling due to problems associated with high pitch content of the fibre. Further work is 
recommended to solve this problem and to further optimize the incisor bar design through research at Forintek's 
Vancouver pilot plant as well as through mill trials. 
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9.0 APPENDIX (Figures) 





Figure 1: Design of incisor Bar combining the functions ofwood compression and incising 









Figure 5: Prototype of incisor bar based on the Forintek design 



Figure 6: Uniformly distributed incisions on veneer from designed pattern of incisor teeth 



Figure 7: Incisor Bar after 4 hours of testing showing no plugging or teeth breakage 


