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



Abstract 
Face veneers for high-grade plywood have solid wood surfaces free from knots and defects. These 
plywood panels are used where a high quality finish is required or where the surface appearance is very 
important. For less strenuous requirements the usage of a patching compound to cover juid seal open 
defects has become accepted in the international market place. Certification agencies evaluate plywood 
panel quality and durability and offer consumer assurance that the panel will perform satisfactorily over 
an extended period. With evolution of the plywood industry and their suppliers, new patching materials 
and methods have come into use. The long-term performance of plywood patches made with these new 
materials and methods may affect the long-term durability of the plywood panel. Currently available 
literature was reviewed to determine if current plywood industry patch test methods are adequate to meet 
consumer needs. 
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1 Objective 
To review current panel repair, materials, techniques and test methods and assess where current 
evaluation methods need to be updated. 

Plywood patching has been used for many years to upgrade the sur&ce appearance of plywood panels and 
to allow mills to improve utilisation of the forest resource. The first type of repair material used by the 
industry was a wooden insert applied to the veneer prior to the adhesion process. This produced a fairly 
good quality patch with similar durability to the normal veneer but the process was slow and labour 
intensive. Each veneer containing defects would be individually handled and positioned. The defect 
would be punched out and a replacement section inserted, thus the method could only be applied to 
veneers. The development of synthetic patching materials allowed plywood mills to patch finished 
plywood panels and improved mill productivity. 

The Canadian plywood industry uses a significant quantity of synthetic patching material to improve the 
surface appearance of plywood panels. Much of this usage is for sanded plywood where a solid face is 
required. A smaller amount is used by sheathing manufacturers to repair surfece defects and allow the 
panel to meet the existing standards for the product. With increasing competition for the forest resource 
and greater usage of second-growth trees, the plywood industry must recover higher value from their raw 
material. This results in a greater emphasis on upgrading of wood veneers and panels to meet existing 
product standards and consumer expectations. Industry suppliers have been motivated to supply the 
plywood industry with faster patch application methods and new patch compounds but regulatory 
agencies have not kept pace. Forintek Canada Corp. was approached by the plywood industry to review 
current publications and standards and suggest if new patch tests would be appropriate. 

2 Introduction 
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4 Approach 

A literature review was conducted through the library of Forintek Canada Corp. and libraries at the 
University of British Columbia. Personal visits were made to the Canadian Plywood Association 
(CanPly) and APA- (the Engineered Wood Products Association) facilities to discuss current evaluation 
methods for synthetic patching. Several plywood plants were visited and their application techniques 
observed. The TreeCD CD-ROM listings from 1939 to Jan 1997 were tabulated and checked. On-line 
searching was followed through Dialog Information Services. Dialog Information Services downloaded 
information from Engineering Information Compendex, World Surfece Coatings Abstracts, Wilson 
Applied Science and Technical abstracts. Energy Scitec, Kirk-Othmer Encyclopaedia of Chemistry, 
Scisearch, IHS International Standards and Specifications, PAPERCHEM, and CA SEARCH. Relevant 
publications including those cited in the following text, dealing with patching of plywood defects are 
listed in the References Section 7. 

Synthetic patching materials were initially defined as any non-wood based patching compound. There are 
two types of synthetic patch material in common use in North America: wood putty and two-component 
polyurethane, which is commonly referred to as SPM. 

Wood putty is synthetic filler supplied in a ready-to-use condition (APA 1988). Putty can be colour-
matched to surface veneers and is easily applied with a putty knife or trowel. The hardening of the patch 
occurs by solvent evaporation, which limits the patching line speed and the allowable patch size to 12-
mm (1/2-inch) knotholes for A grade veneers (up to 25 mm for B grade). 

The most commonly used synthetic patch material (SPM) is a two-component polyurethane. It is 
comprised of natural oils, filler agents and an isocyanate cross-linking agent. These materials can be 
tailored to each mill for patch colour and reaction rate. The SPM components must be carefiilly metered 
and mixed immediately prior to application, preferably to a routed section of panel (defect and adhesive 
removed). The absence of solvent release allows the patch to be used in knotholes of up to 40-mm (1 1/2 
inch) across and, with routing of the defect area, up to 60-mm (2 inch) across. The 1978 Canadian 
plywood standards increased this maximum to 75-mm (2.9 inch) for SPM to allow replacement of wood 
inlays that fall out during the pressing process. 

Currently only three mills, of fourteen, in westem Canada use SPM material on a regular basis (a fourth 
uses it occasionally). This is largely due to product output but is influenced by the higher cost of the SPM 
and environmental restrictions on disposal of waste SPM material. Automated SPM patching methods 
have been investigated and are commercially available in Europe. These systems scan a panel surface 
and sense the defect areas (Angelo Cremona 1994). The defects are then routed out and filled by a robot 
system. System cost and accuracy of patching limits acceptance of automated systems by North 
American plywood mills. 

5 Results and Discussion 

5.1 Patch Materials 



5.2 Test Requirements 

There are specific requirement within British and Japanese standards that plywood patches be 'well made' 
(British Standards histitution 1985) and there are remarks in American (NIST 1996) and Canadian (CSA 
1978) standards that plywood patches should be as durable as the panel itself. These requirements were 
inserted into plywood standards at a time when the predominant method of panel repair was with wood 
inserts. Since these patches were nearly identical with the surrounding wood no additional testing was 
envisaged as being necessary and no patch-specific tests were included in any govemment plywood 
standards. With the advent of patching putties and synthetic patching materials, concern arose with regard 
to the patch durability, and certification agencies such as CanPly and APA began to suggest appropriate 
tests for non-wood patches. Revision 2 (September 1975) of the Canadian Plywood Standards (CSA 
0121 and 0151) recognised a synthetic patch as being distinct from wood inlays and specified criteria for 
durability (revision 6 1975). These criteria, pubUshed in a Canadian Forest Service document VPX-131 
stipulate that SPM repairs must be evaluated through eight different tests to demonstrate equal durability 
to a wood inlay patch. The plywood standards were revised again in June of 1978 to defme a synthetic 
patching material as thermosetting or catalytically activated components. The tests may be done as either 
of three types and three classes: Type 1 - On natural glue line. Type 2 - Glue line abraded. Type 3 - Glue 
hne removed. Class A - knotholes as a type 1, 2 or 3, Class B - splits as a type 1, 2 or 3, and Class C -
routed area type 3. The test criteria used in Canada and the APA's Approval Procedures and 
requirements for synthetic repairs (APA 1988 ) are summarised in Table 1. 

Table 1: Patch Durability Tests 

Test VPX-131 APA - Putty APA - SPM 

Boil-dry No delamination No delamination No delamination 

Soak-dry No delamination No delamination No delamination 

Accelerated 
weathering 

No affect on finish No affect on patch No discoloration 

Outdoor weathering No affect on finish Not done Not done 

Chemical resistance No delaminating or 
softening 

Not done No delaminating or 
softening 

Finishing Compatible Compatible Compatible 

Bending No cracks Not done Not done 

Machining No chips No chips No chips 

Impact No delamination Not done Not done 

A l l above tests should be compared with a wood inlay or an S P M known to pass the above criteria. 

If a patch material passes the tests required by VPX-131 and the APA then the material is deemed to have 
a durability equivalent to wood repairs. In Canada the Canadian Plywood Association (CanPly) has 



adopted the VPX-131 requirements for synthetic patch approval and added the APA discoloration test and 
a no-shrinkage requirement after the accelerated aging cycle. CanPly has commendably gone fiirther by 
instituting a semi-annual discoloration and shrinkage test as ongoing quality control (COFI 1990). 

6 Conclusions and Recommendations 
The literature collected was fairly old as very little has been published in the last 20 years. The test 
methods employed by Canada and United States are similar. While the testing could be more 
comprehensive to evaluate the long-term durability of a panel repair to a greater degree, there is no 
current requirement within Canada's panel markets for periodic testing. 
Current test methods accepted by Canada and the United States are oriented towards the evaluation of 
'new' materials by comparison with accepted material performance and are not designed for continuing 
quality control testing. 

The only ongoing patch quality control program is that conducted by CanPly and it does not currently 
evaluate putty patching, since Canadian plywood standards do not defme putty as synthetic patch 
material. The CanPly tests focus on shrinkage of the SPM away from the veneer, a key aspect for 
builders, and do not really evaluate the durability of the patch. Periodic patch durability testing, such as 
the boil-dry test of both SPM and putty patch, could be included in quality control testing to ensure that 
initial patch evaluation performance is continued in regular production. A modest enlargement of the 
current CanPly program could augment consumer confidence and assist in market access in the US. 
Regular documented quality control programs are key to ensuring the long-term performance of panel 
products and continued consumer acceptance. 

The Canadian Forestry Service document VPX-131 (Hancock 1975), is referred to in CSA Standards 
issued in 1978 (CSA 1978) but is no longer available. This document was reissued by Forintek Canada 
Corp. as a special publication SP-18R (Hancock and Steiner 1986) and is available in limited quantities. 
Re-issuance of the document and amendment of CSA Standards to refer to the available document is 
highly desirable. Combining the VPX-131/SP-18R requirements with the CanPly publication (COFI 
1990), with a CSA amendment, might be an alternative. 
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