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1.0 OBJECTIVES

The ultimate objectives over the three-year period of the study are to establish a centre of expertise, 
a testing facility, and a quality assurance program at Forintek Canada Coip. for the overlay panel 
industry.

2.0  BACKGROUND

Considerable additional value is derived from panel products, such as particleboard, through 
finishing with decorative overlays and paint coatings for various applications including furniture 
and cabinet work. The Canadian panel industry has recognized this causing this sector to expand 
greatly recently. In 1989, more than 90% of particleboard consumed in Canada had been upgraded 
with some form of value added manufacturing (RISI, 1990). However, the manufacturing 
processes involved for the various products are quite different and are not very forgiving and many 
problems can arise in service that are related to the components and/or to the process.

During recent years, Forintek has received numerous troubleshooting enquiries related to overlaid 
panels, with the majority originating from member companies. Forintek’s on-hands experience and 
testing equipment in this area were limited and some enquiries could not be handled effectively.

Presently, Canada is without an independent laboratory for conducting overlay tests in accordance 
with Canadian and American standards. At least four manufacturers have approached Forintek 
inquiring for our capabilities in performing these tests.

In support of the program, the Canadian Particleboard Association (CPA) provided the funds for 
joining the renowned Furniture Industry Research Association (FIRA) in England. Forintek also 
has representation on the CSA Technical Committee for High Pressure Decorative Laminates.

In the end, Forintek will have the expertise and the testing equipment to effectively evaluate 
overlays used on wood-based panels. It is hoped that with industry support and cooperation, an on
going quality assurance program can be established that will permit the industry to collectively 
control and monitor the quality of products that make it to the marketplace.
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4.0 APPROACH AND PROGRESS

Initially, activities focused on developing an information data base. Forintek staff visited the 
Furniture Industry Research Association (FIRA) in Great Britain and and obtained some hands-on 
experience on testing of overlaid products and on troubleshooting techniques for the commonly 
experienced defects.

Six Eastern Canadian overlaying facilities were visited: Domtar Decorative Panels, Huntsville, 
Ontario; Malette Inc., New Liskeard, Ontario; Levesque Plywood Ltd., Hearst, Ontario; Norbord 
Industries Inc., St.-Aimé-du-Lac-des Iles, Québec; Panval Inc., Sayabec, Québec; and Flakeboard 
Co. Ltd., St. Stephen, New Brunswick. While in Great Britain, three other plants were visited: 
Decorative Panels Ltd., Huddersfield, West Yorks; Charvo Finishing Limited, Skipton, North 
Yorkshire; and Melinate Products Ltd., South Shields, Tyne and Wear. The discussions and tours 
provided an opportunity for Forintek staff to become better acquainted with the needs of the 
industry and at the same time to become better informed of the products and processes involved.

The information gathered to date was categorized in terms of the types, and properties of 
laminates, finishes, and overlays used by the industry; standard testing and quality control 
procedures; troubleshooting techniques; and adhesives. Related standards were obtained from 
Canada, United States, Great Britain, and the International Organization for Standardization 
(International Standards ISO). The information is being entered and stored as an INMAGIC 
database on Forintek’s VAX mainframe computer. Each record entered is structured in terms of 
title, author, date, client, address, telephone number, key words, and abstract.

The various types o f laminates, finishes, and overlays used by the panel industry include high 
pressure decorative laminates, low pressure decorative laminates, continuous laminates, low basis 
weight papers, paper foils, heat transfer foils, vinyl films, metallic laminates, paint coatings, 
veneer overlays, and high and medium density overlays. Low pressure decorative laminates are 
also more appropriately referred to as saturated papers and by the process and product (e.g., 
Permalam1 decorative thermoset panels or direct surfaced chipboard in the United Kingdom). By 
definition, the characteristics of some of these products overlap and they compete for similar 
applications. Without some kind of testing, it would be very difficult to compare them and to 
identify suitable applications. For example, the paper weight used for paper foils can vary from 40 
to 140 g/m2 and resin impregnation from 20 to 40 g/m2. The properties can vary accordingly.

Of the laminates and finishes listed above that are used on particleboard, high and low pressure 
decorative laminates are the most common, with each comprising approximately 30% of the 
Canadian total (RISI, 1990). High pressure decorative laminates are the thick and very durable 
laminates that are made of multiple layers of resin-impregnated paper consolidated at high 
pressures. They are mainly used for countertops and are better known by the trade names 
"Formica" and the former "Arborite". Low pressure decorative laminates or saturated papers are 
much thinner and normally consist of one sheet of melamine-formaldehyde or polyester

1 Permalam is a registered trademark of the American Laminators Association (ALA).
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impregnated alpha cellulose paper that is thermally fused unto the particleboard. They are used in a 
wide variety o f applications, including shelving and furniture. Foils and, in particular, low basis 
weight papers are even thinner and contain less impregnating resin and, therefore, do not provide 
the mechanical durability imparted by the decorative laminates. The unique combination of 
flexibility and toughness of vinyl, or polyvinyl chloride films, has been used to advantage in the 
"V" grooving and folding processing which forms the basis for many television and cabinet 
manufacturing operations. The smooth and stable surfaces of medium density fiberboard (MDF) 
lend themselves very well to the use of lacquer coatings for the production of high quality finishes 
with minimum effort. High density overlays (HDO) contain at least 45 % resin solids and are used 
primarily by the softwood plywood industry for producing concrete forms and outdoor signs. 
Medium density overlays (MDO) contain at least 17% resin solids and provide excellent surfaces 
for high quality paint finishes, such as those required for outdoor signs, truck body walls, and 
siding.

In North America, for some time now, standards have only existed for high pressure decorative 
laminates. In Canada, high pressure decorative laminates are tested in accordance with the 
Canadian Standards Association Standard CAN3-A172-M79, "High Pressure, Paper Base, 
Decorative Laminates" (CSA, 1979) and in the United States with the National Electrical 
Manufacturers Association Standard NEMA/ANSILD 3-1991, "High-Pressure Decorative 
Laminates" (NEMA, 1991). High pressure decorative laminates were first produced exclusively for 
electrical insulation during World War II; hence, the association with NEMA. Standard test 
methods include measurement of thickness, visual appearance, cleanability of surface, surface 
finish, formability, and resistance to wear, scuff, ball and dart impact, boiling water, high 
temperature, radiant heat, conductive heat, stain, light, and blister.

In the United States, the American Laminators Association (ALA), a non-profit trade association, 
has sponsored a proprietary performance standard for decorative thermoset panels (ALA, 1992). 
The performance requirements of NEMA/ANSI LD 3-1991, type GP-20, the thinnest grade of 
high pressure decorative laminates, are used as the base. The minimum requirements to comply 
with ALA 1992 for "solid colors" meet or exceed NEMA. The laminates are rated in terms of 
resistance to wear, scuff, stain, cleanability, light, high temperature, radiant heat, boiling water, 
and ball impact, as determined using the test procedures described in NEMA/ANSI LD 3-1991.

Just recently, the Laminating Materials Association Inc. (LMA) published a family of standards 
entitled, "Voluntary Product Standards and Typical Physical Properties of Decorative Overlays" 
(LMA, 1992). The standards provide guidelines, requirements, and typical performance values for 
vinyl films, low basis weight papers, decorative foils, thermofused overlays, heat transfer foils, and 
edgebanding materials.

During last year’s program, standard testing equipment was identified and set up. Some equipment 
was purchased off-the-shelf, some was contracted out, and some was custom-built in-house. To- 
date, Forintek is capable of conducting 14 of 17 test procedures for high pressure decorative 
laminates and 8 of 9 test procedures for saturated papers (Table 1).

A dedicated testing and evaluation laboratory was allocated for overlays. Samples of various 
materials, including edgebanding products, have been collected and are on display. Also, a
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Forintek "Technote" was issued to Forintek members describing the project.

Forintek has continued to respond to technical inquiries from manufacturers and users of overlaid 
wood-based panel products. Two common problems are described below that Forintek was 
successful in providing guidance.

The first of these problems is the so-called "banana effect or gap". Sometimes, when particleboard 
panels overlaid with melamine-impregnated paper are cut into strips along the length, for shelving, 
furniture components, etc., the two outer strips spring outward leaving the banana or lens shape 
gaps when the pieces are put together again (Figure 1).

Moisture content specimens (50 x 75 mm) removed from one panel along the width in two strips 
showed that moisture content decreased progressively from the panel edges toward the centre of the 
panel, in both directions (Figure 2). The pattern is more effectively illustrated in Figure 3 for the 
centre piece. Moisture content decreased rapidly within the two outer strips and was relatively 
constant within the inner strips. The gap in the outer two strips measured up to 2.1 mm and in the 
centre two strips up to 0.5 mm. It is because of these moisture gradients that the problem occurs 
and moisture content differences of less than 1.8 percent appear to be sufficient for the problem to 
transpire.

This problem is not simple to correct completely and economically. The melamine overlays that are 
thermofused to the panel faces and the hot stacking practices of the industry promote the 
occurrence of moisture gradients. The exposed edges of the panels pick up moisture and try to 
expand while the interior of the panels remain dry and restrain such movement, except when cut. 
The problem is more evident with longer cut sections and can occur, although not to as great an 
extent, with unfinished particleboard. FTRA has informed Forintek that most companies in the 
U.K. trim furniture panels before further processing. Additional work is required to determine at 
what stage of the product life the moisture content gradients take place and what measures can be 
taken to minimize the problem. Other questions that need to be addressed include whether the 
problem is process related and whether the panels spring back after conditioning once the moisture 
gradients diminish. If so, how much time would be required for the conditioning process.

The other common problem that we have been confronted with is that of lacquer cracking of raised 
medium density fiberboard (MDF) door fronts. This problem commonly occurs when sharp 
profiles are used, such as the one shown in Figure 4. To obtain good coverage along the sharp edge 
to prevent showthrough of the substrate, excessive amounts of lacquer coating are used resulting in 
thick coatings in the settled or low sections. Upon curing, the coating shrinks and this results in 
stress concentration and cracks to occur at these thin and weak locations, which also have a thin 
coating of primer. When the profiles run deep into the panel, the more p>orous core can present 
further problems in terms of coverage and effectiveness of the primer coating. Less commonly, the 
problem is related to the quality of the substrate (low surface and internal bond strength), 
brittleness of the lacquer, and to the environmental conditions encountered, or a combination of 
these.

Therefore, precautions that can be taken to minimize the problem include avoiding the use of sharp 
profiles that result in uneven lacquer coverage, avoiding the grooving of panels beyond one-third of



their thickness as a rule of thumb, avoiding the build-up of lacquer thickness beyond 125 microns, 
and using good quality and conditioned substrates when possible.

5.0 CONCLUSIONS

1. An information database was developed for decorative and other overlays and coatings and 
related North American and European standards were collected.

2. Overlaying facilities visited in Canada and in Great Britain provided an opportunity for 
Forintek staff to become better acquainted with the needs of the industry and at the same time 
to become better informed of the products and processes involved.

3. Forintek is capable o f conducting 14 of 17 test procedures for high pressure decorative 
laminates and 8 of 9 test procedures for saturated papers or low pressure decorative 
laminates.

4. Forintek continued to respond to technical inquiries from manufacturers and users of overlaid 
wood-based panel products. Two common problems are described that Forintek was 
successful in providing guidance.

6.0 PROPOSED RESEARCH FOR 1993/94

During next year’s program, Forintek will continue to gather information and the remaining testing 
equipment needed to evaluate overlays will be completed. Forintek will continue to work closely 
with the industry by addressing technical enquiries, through plant visits and discussions, and by 
participating in related technical committees. In the end it, is hoped that with industry support and 
cooperation, an on-going quality assurance program can be established that will permit the industry 
to collectively control and monitor the quality of products that make it to the marketplace. A final 
report will be completed by March 31, 1994 summarizing Forintek’s findings, capabilities, and 
services available.

Also, It is hoped that Forintek can maintain its membership with FIRA. The annual membership 
fee is high (£1,550), however, Tony Sparkes and his colleagues have decades o f experience in this 
area and the information we have obtained and continue to obtain from them has been invaluable.
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Table 1

Forintek Capability in Evaluating Standard Properties for 
High and Low Pressure Decorative Laminates

CSA CAN3-A172-M79 ANSI/NEMA LD 3-1991 Forintek Capability Comments

Visual appearance Appearance Yes Fluorescent light

Resistance of surface to stain Stain resistance Yes 27 - 29 staining 
materials

Resistance o f surface to 
boiling water

Boiling water resistance Yes Vessel with boiling 
water

Resistance to high 
temperature

High temperature resistance Yes Vessel with heated 
wax

Abrasion resistance Wear resistance Yes Taber abraser

Radiant heat resistance Radiant heat resistance No Equipment to be 
custom-made

Color fastness ligh t resistance Yes Fadometer
Gloss Surface finish Yes 60° gloss meter

Dimensional change Dimensional change No Holding jig to be 
custom-made

Formability Formability Yes Postforming type

Blister resistance Blister resistance Yes Postforming type

Impact resistance Ball impact resistance Yes Free-fall large ball

Thickness Yes Micrometer

Scuff resistance Yes Work contracted out

Conductive heat resistance No Equipment to be 
custom-made

Cleanability of surface Yes Washability and 
abrasion machine

Dart impact resistance Yes Free-fall small ball

1 American Laminators Association (ALA) specified tests for low pressure decorative laminates (thermoset). Performance 
I------1 requirements must meet or exceed those for NEMA LD 3, type GP-20, the thinnest grade of HPDL.
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Melamine-Overlaid Particleboard Panel Displaying "Banana Gaps" After Being Cut Into Strips

Figure 1



Percent Moisture Content of Specimens Removed From Melamine-Overlaid Particleboard

Figure 2
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Moisture Content Distribution of 50- x 75-mm Specimens Removed at Panel Mid-Length

Figure 3
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Raised MDF Door Fronts Showing Lacquer Cracking at Sharply-Grooved Profile

Figure 4
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