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NOTICE 

This report is an internal Forintek Canada Corp. ("Forintek") document, for release only to Forintek 
members and supporters. This distribution does not constitute publication. The report is not to be 
copied for, or circulated to, persons or parties other than Forintek membere and supporters, except 
with the prior permission of Forintek. Also, this report is not to be cited, in whole or in part, unless 
prior permission is secured from Forintek. 

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 necessarily constitute or imply its endorsement by Forintek or any of its members. 



SUMMARY 

The purpose of this study was to determine if press-drying of redry veneer is a practical option for 
the plywood industry. Two press-drying schedules were tested - one minute and two minutes at 
340=F with 10 psi press pressure. Drying two redry sheets per opening for two minutes gave the 
best results. Moisture pockets in the veneer were reduced to an acceptable level and moisture 
equalization occurred between the two sheets in the press and during the veneer load cool-down 
time. Press drying redry veneer may provide a relative low cost processing option for mills to 
complement more capital-intensive alternatives such as radio-frequency (RF) drying. 
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1.0 OBJECTIVE 

To determine if press-drying is a practical method for drying of redry veneer. 

2.0 INTRODUCTION 

Redry veneer is veneer in which the moisture content is still above some predetermined limit (e.g., 
eight percent) after drying. It can account for 15 to 20 percent of drier production and must be 
dried again before use. Having to dry redry veneer in a conventional veneer drier reduces drier 
output and the redry veneer quality may be downgraded. 

Several U.S. plywood manufacturers have installed RF redrying ovens at their plants. A report by 
Wilson describes a 300 KW RF unit that can dry loads of redry veneer (each measuring about 135 x 
257 x 70 cm) at a rate of three or four per hour. Average power consumption was 115 KWH per 
load. The veneer loads lost three to four percent moisture content in the RF oven and moisture was 
effectively redistributed throughout each load. On the down side, sufficient storage space was 
needed to permit the veneer loads to cool before making them into plywood. This cooling took 
about four days. 

Canadian plywood manufacturers have been reluctant to utilize RF ovens because of the large 
veneer storage areas required, the high electrical consumption, and the capital cost of over 

For several years now, Forintek has been involved in developing a steam injection press for drying 
green veneer. A prototype was built and installed at the Cantree Plywood Corp. mill on Annacis 
Island, B.C. It was from this work that the idea to press-dry redry veneer evolved. Mill personnel 
had indicated that they needed a better method of handling redry. They had investigated RF ovens 
but had rejected this approach for the reasons previously stated. Since Forintek's press-drying results 
showed that veneer moisture content could be reduced rapidly by this method, mill staff suggested it 
be tried on redry veneer. This report outlines the results obtained fi-om the redry press-drying trials 
conducted at the Cantree mill. 
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5.0 MATERIALS AND METHODS 

5.1 Rediy Veneer 

Redry veneer for the study was selected from normal dryer production at the Cantree Plywood mill. 
The veneer was Vs inch-thick spruce that had been peeled at the Riverside Forest Products veneer 
mill in Lumby, B.C. and transported to Cantree by rail car. The green veneer had been sorted into 
sap and heart loads at the veneer mill prior to transportation. 

5.2 Press-Diyer 

The press-dryer installed at the Cantree Plywood mill consists of a single opening 4x8 foot hot press 
with oil heated platens. The platens are modified to allow moisture to escape from the veneer 
sheets during drying. The top platen is grooved and moisture in the form of steam escapes from the 
end of each groove when the press is closed. The bottom platen, which is part of a super-heated 
steam injection system, is vented through 3/16 inch-diameter injection ports that are spaced every 
four inches across its surface. If a new redry press were to be built, the bottom platen would most 
likely be grooved like the top platen and not require vent holes. Press pressure was below 10 psi to 
prevent the grooves from embossing the veneer surface. 

6.0 EXPERIMENTAL PLAN 

Preliminary drying trials had shown that drying two redry sheets together gave the best results and 
most production. Drying more than two sheets (three, four, etc.) per press opening increased drying 
time dramatically and was therefore not considered practical. 

For this study two redry schedules were used. Two veneer sheets per press opening for one minute 
and two veneer sheets per opening for two minutes. Redry was separated into two categories — 
redry occurring from the drying of sap veneer and redry occurring from the drying of heart veneer. 
Thirty redry veneer sheets selected at random from each category (sap, heart) and drying schedule 
(one minute, two minutes) were measured with a hand held moisture meter before and after press-
drying. Moisture distribution in each sheet was documented as shown in Figure 1. A thermocouple 
was placed between the two sheets to record internal temperature rise during press-drying. 

After press-drying, the redried veneer was stacked into loads and allowed to cool and equalize in 
moisture content. A thermocouple was placed in the centre of each load to monitor temperature 
drop. When the loads had cooled sufficiently the veneer was again checked for moisture content 



with a hand-held meter and the veneer was then used as centre plys in a % inch-thick plywood panel 
layup. 

After hot stacking for 24 hours, the % inch panels were run through a Trienco Quality Assurance 
System to detect defects caused by moisture or glue problems. The percentage of delamination 
(blows, blisters) for each panel category was recorded. 

7.0 RESULTS AND DISCUSSION 

Initial moisture meter readings on mill run redry veneer (Figure 1) indicated that wet pockets of 12 
to 14 percent moisture content may be prevalent within each sheet. This is five to seven percent 
higher in moisture content than the mill's upper target of seven percent. In some cases redry was 
created by double sheet feeds into the dryer (two sheets held together by pitch or fungal action — 
usually heart veneer). Moisture content of double fed sheets was extremely high and did not reflect 
normal redry. For this study, obvious double fed sheets were removed since this is a machine failure 
and not a wood drying problem. 

7.1 Veneer Temperature 

With the platen temperature set at 340̂ F and press pressure at 10 psi, the temperature of the 
veneer rose quickly. The average temperature recorded for one minute redrying was 242̂ F for sap 

; redry and 243̂ F for heart redry. The average temperature recorded for two minutes redrying was 
258=F for sap redry and 257"F for heart redry. Table 1 shows the average veneer temperatures and 
the maximum and minimum for each category. The minimum temperature recorded usually was five 

. to six degrees above the boiling point of water (e.g., 217=F) and indicated wet veneer. Previous 
press drying studieŝ  have shown that veneer temperature will not rise much above 212°F until 
sufficient moisture is driven off. 

Table 1 

Veneer Temperatures Reached During Press Diying 

1 Minute Fress-Diying 2 Minute Press-Diying 

Sap Heart Sap Heart 

Maximum 29P F 278° F 307° F 312» F 

Minimum 217° F 215° F 216° F 216° F 

Mean 242° F 243° F 248° F 257° F 

NOTE: Two sheets per opening 



7.2 Load Cooling 

The veneer taken from the press-dryer was stacked in loads of 128 to 130 sheets (70 cm high). 
Thermocouples in the centre of each load, showed that for both the one minute and two minute 
redry schedules, initial load temperature was close to the boiling point and in one case (two 
minutes - sap) exceeded the boiling point by 2"F (Table 2). At an ambient temperature of 54"F, it 
took 47 hours for the one minute redry veneer loads to reach 100"F (Cantree's maximum allowable 
veneer temperature for panel production). 

The two minute redry loads ranged from 135 to 158"F after 40 to 42V2 hours of cooling at 53"F 
ambient. The two minute load veneer sheets were checked for moisture content with a hand-held 
moisture meter commencing 40 hours after redrying. The breakdown and repiling of the loads that 
this moisture content check entailed quickly brought the temperature below lOÔ F. 

73 Rediy Moisture Content 

The effect of one minute press-drying on redry veneer moisture content is shown in Figures 2 (sap) 
and 3 (heart). The dry moisture content measurement for both sap and heart was taken after the 
veneer loads were allowed to equalize for 71 hours. In both cases veneer moisture content dropped 
significantly. 

Figures 4 (sap) and 5 (heart) show the effect of two minute press-drying on redry veneer moisture 
content — before pressing (wet), immediately after pressing (dry) and after 40 to 42 hours of load 
stand-time. In both cases redry veneer moisture content varied from one percent to over 20 percent 
before pressing, fell to one to three percent during press-drying and generally rose to the one to 
eight percent range after 42 hours of stand-time. 

7.4 Panel Pressing 

The plywood pressing schedule is shown in Table 3 and production results in Table 4. The redried 
veneer was used as centre plys in a % inch (5-ply) plywood la5aip. For the one minute redry veneer, 
sheets still above 12 percent moisture content were removed and not pressed into panels. All veneer 
sheets above eight percent moisture content were removed from the two minute redry loads. The 
Borden Chemical Company (Cantree's glue supplier) field supervisor recommended we lower the 
moisture limit to eight percent for the two minute redry panels because moisture migrates to the 
centre of the panel during pressing and with 12 percent centres, moisture content could be raised to 
more than 14 percent. This is on the upper limit of their moisture tolerant resin and will reduce 
bonding and/or cause blisters. 

Panel production results show that for the one minute redried veneer, seven percent of the panels 
with sap redry centres and five percent with heart redry centres delaminated. The two minute 
redried veneer was better for sap redry (one percent) but increased for heart (seven percent). The 
lack of control of the moisture content of veneers adjacent to the centres may have caused a 
moisture build-up which could account for some of the delaminations. Also, trying to screen 
hundreds of veneer sheets with hand-held moisture meters, undoubtedly caused some errors in 
veneer selection. The feasibility of implementing a redry press in a plywood mill is illustrated by the 
following analyses. 
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A conventional six deck veneer dryer has an output of about 1500 sheets of dried veneer per hour. 
Twenty percent of this could be redry (300 sheets per hour). A ten opening redry press operating on 
a three minute production cycle (two sheets per opening —one minute loading/unloading, two 
minutes redrying) could process 400 sheets per hour and easily match conventional dryer redry 
output. This would relieve the conventional dryer from having to periodically process redry veneer 
and would significantly improve dryer production. 

Since there is an abundance of used ten opening presses available, the actual installation may be 
considerably less than the RF redrying units. Heating of the redry press platens would be integrated 
with the plywood plant's panel press heating system. A moisture sensing system should be used to 
screen the veneers. 

Sufficient veneer load storage would still be required if moisture content equalizing stand-time was 
necessary. However, if the redried sheets were cooled by fans as they exited the press (sheets cool 
quickly unstacked), they very likely could be used immediately for panel production. 

At our TAG meeting held at Forintek in January 1994, Clifford Bowering, Durand-Raute, stated the 
press drying of redry veneer showed good potential for implementation. 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

The data from this project suggests that press-drying of redry veneer may be a viable alternative to 
RF redrying ovens. 

The benefits to the Canadian plywood industry could be substantial, therefore it is recommended 
that a search for development funding should be initiated to allow construction of a prototype redry 
press-dryer for commercial evaluation and testing. 
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% Moisture 

5.8 5.8 8.1 Max 14 

2.2 4.4 10.1 Mean 8 

9.2 14.0 14.0 Min 1.1 

% Moisture 

4.4 7.0 4.4 Max 7 

7.0 5.8 4.4 Mean 6 

7.0 7.0 7.0 Min 4.4 

Figure 1 Typical moisture change in redry veneer after press-drying and stacking 
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