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TECHNICAL BRIEF
CAUSES OF PANEL WARPAGE

Laminate-clad panels are susceptible to warpage if they are not
physically restrained or balanced. Balanced panel construction
equalizes the forces acting on both sides of the core material. If for
any reason these forces become unbalanced, warpage can result.

Warpage of wood product panel assemblies (e.g., laminate-clad
particleboard or MDF ) is attributed to the differences in dimensional
movement between the face and back laminates and the core or
substrate material. This movement and its subsequent stresses
are caused by the expansion or contraction of paper fibers in the
laminate skins and wood fibers in wood composite cores as they
respond to relative humidity changes. The stress and dimensional
movement generated within a laminate skin are transmitted to the
core through its glue line. The forces involved are tremendous and,
if they are not properly considered in the panel design, warpage
can result.

The use of laminates and substrates that have different strengths
and/or dimensional movement potentials is not the only cause

of warpage. Exposing one side of a panel assembly to different
humidity conditions than the other side can also cause warpage.
For example, a “balanced” panel will warp if one side is exposed to
air conditioning and the other is against a damp, below-grade wall
(e.g., basement wall without a proper moisture barrier).

TIPS FOR AVOIDING PANEL WARPAGE

1. All panel components should be acclimated to the same
environment prior to assembly. This will ensure that one
component will not be contracting while the other is expanding
due to subsequent relative humidity changes. In addition, under
extreme conditions, materials that have not been properly
acclimated to the same condition prior to fabrication can
buckle or delaminate, as well as warp. Proper preconditioning
of materials can also help to minimize shrink-back or laminate
growth problems on machined edges.

2. For critical applications requiring a well-balanced assembly
(doors, etc.), the same laminate or skin should be applied on
both sides. Less critical applications may only require a cabinet
liner or phenolic backer. Small components and mechanically
restrained panels (countertops, etc.), on the other hand, may not
need balancing sheets.

3. Thick panels warp less than thin panels due to increased
rigidity and the geometry of the forces involved. For critical
applications, the thickest core material permissible should be
selected to help minimize warpage.

4. Laminates expand and contract twice as much in their cross-
grain direction as they do in their grain (parallel with the sanding
lines) direction. Always align the sanding lines of the front and
back laminates in the same direction and, wherever possible,
align the grain direction of the laminate with the longest panel
dimension. It is also advisable to align the grain and cross-grain
directions of the laminates with that of the substrate.
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NOTE: When multiple panels are viewed together, keep all laminate
components aligned in the same direction to minimize visual
changes in color or gloss due to the directionality of the underlying
surface paper and laminate finish.

5. Use the same adhesive and application techniques (application
rate, method of application, drying techniques, etc.) for bonding
the front and back laminates. This is especially important when
using water-based adhesives such as PVAc (white glue), ureas
or water-based contacts which introduce additional moisture
into the panel assembly. In addition, if panels are being hot
pressed, the top and bottom platen temperatures may require
temperature adjustments to produce flat panels. Temperatures
used to effect glue line cure can cause shrinkage of the glue and
surfacing materials. Generally, the side having the thicker skin
will require a slightly higher platen temperature than the side
having a thinner skin (cabinet liner, phenolic backer, etc.), due to
heat transfer rates. Bottom platen temperature may also require
reduction to compensate for the additional contact time involved
while the press is being closed and opened.

6. Moisture barriers such as paint, varnish, vinyl film, and other
coverings including impregnated fiber backers will not balance a
panel having a laminate on the other side. Coatings or materials
of this type do not exhibit the same strength or dimensional
change characteristics as a laminate. Remember, the strength
and expansion/contraction rates of the face and back skins must
be matched for proper balancing.

7. Installed laminate-clad panels will expand and contract with
humidity changes. Provide sufficient spacing between panels
to allow for this. Panels or countertops that are locked between
two walls or other such restraints should have a sufficient gap
allowed to accommodate dimensional movement. Wider panels
and higher humidity swings require more spacing. A general
rule of thumb is to allow &" (3.18mm) minimum between panels
having widths of 48" (121.9cm).

SUMMARY

e Acclimate or precondition materials.

e Use same laminate on both sides unless panel is small or
mechanically restrained.

e Thick core resists warpage better than thin core.
e Align sanding marks on both sides.
e Use the same adhesive and application techniques on both sides.

e Paint, varnish, vinyl film and fiber backers will not balance high
pressure laminates.

e Spacing is required between panels to allow for movement.
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LIMITED WARRANTY

Formica Corporation expressly warrants that, for a period of one
(1)year from the date of first sale, these products will be reason-
ably free of defects in materials and workmanship, and that when
properly handled and fabricated, will conform, within accepted
tolerance, to applicable manufacturing specifications. Colors
subject to dye lot variations. This limited warranty only applies to
Formica Brand Laminate which is stored, handled, fabricated and
installed in the manner recommended by Formica Corpora- tion.
Due to the variety of uses and applications to which Formica Brand
Laminate may be put, FORMICA CORPORATION CAN MAKE NO

WARRANTY THAT THIS PRODUCT IS SUITABLE FOR ANY
PARTICULAR PURPOSE AND CAN MAKE NO OTHER
WARRANTIES, EXPRESS OR IMPLIED, OTHER THAN THOSE SET
FORTH ABOVE.

DISCLAIMER OF WARRANTIES

THE WARRANTIES SET FORTH HEREIN OR IN FORMICA
CORPORA- TION'S WARRANTY DOCUMENTS WITH RESPECT
TO A PRODUCT ARE THE ONLY WARRANTIES MADE BY
FORMICA CORPORATION IN CONNECTION WITH THESE
PRODUCTS, AND ARE EXPRESSLY IN LIEU OF ANY OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. PRODUCTS SOLD

BY FORMICA CORPORATION ARE SOLD ONLY TO THE
SPECIFICATIONS SPECIFICALLY SET FORTH BY FORMICA
CORPORATION IN WRITING. FORMICA CORPORATION’S SOLE
OBLIGATION FOR A REMEDY TO BUYER SHALL BE REPAIR OR
REPLACEMENT OF NON-CONFORMING PRODUCTS, OR AT
THE OPTION OF FORMICA CORPORATION, RETURN OF THE
PRODUCT AND REFUND OF THE PURCHASE PRICE. BUYER
ASSUMES ALL RISK WHATSOEVER AS TO THE RESULT OF THE
USE OF THE PRODUCTS PURCHASED, WHETHER USED SINGLY
OR IN COMBINATION WITH OTHER SUBSTANCES.

LIMITATION OF LIABILITY

No claim by buyer of any kind, including claims for indemnification,
whether as to quality or amount of products delivered or for non-
delivery of products, shall be greater in amount than the purchase
price of the products in respect of which damages are claimed.

IN NO EVENT SHALL FORMICA CORPORATION BE LIABLE TO
BUYER FOR ANY SPECIAL, INDIRECT, INCIDENTAL, RELIANCE,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES OR COVER, OR
LOSS OF PROFIT, REVENUE OR USE, IN CONNECTION WITH,
ARISING OUT OF, OR AS A RESULT OF, THE SALE, DELIVERY,
SERVICING, USE OR LOSS OF USE OF THE PRODUCTS SOLD
HEREUNDER, OR FOR ANY LIABILITY OF BUYER TO ANY THIRD
PARTY WITH RESPECT THERETO. BUYER SHALL INSPECT FOR
NONCONFORMITY PROMPTLY UPON RECEIPT. Failure by buyer
to give Formica Corporation written notice of claim within 30 days
from date of delivery or, in the case of non-delivery from the date
fixed for delivery, shall constitute a waiver by buyer of all claims in
respect of such products.
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This limited warranty gives purchaser of Formica Brand Laminate
specific legal rights. Other rights may be available and vary from
state to state.

Any information or suggestion concerning application, specifica-
tions or compliances with codes and standards is provided solely
for your convenient reference and without any representation as
to accuracy or suitability. Formica Corporation disclaims any legal
responsibility. The user must verify and test the suitability of any
information or products for their own particular purpose of specific
application.

MANUFACTURER
Formica Brand Laminate sheets are manufactured by Formica

Group.

TECHNICAL SERVICES

Technical assistance may be obtained through your local Formica®
Brand Products Distributor or from Formica Corporation trained
representatives in sales offices throughout the country. To assist
these representatives, Formica Corporation maintains a sales and
technical services staff in Cincinnati, Ohio. For technical assistance,
contact your distributor or sales representative; write the company
directly at Formica Corporation Technical Services Department,
10155 Reading Road, Cincinnati, OH, 45241; call (513) 786-3578 or
1-800-FORMICA™; or fax (513) 786-3195. In Canada, call
1-800-363-1405. In Mexico, call (525) 530-3135.

Formica is a sublicensed trademark to Formica Corporation. Formica and the Formica
Anvil logo are registered trademarks of The Diller Corporation. 1-800 -FORMICA is a
trademark of The Diller Corporation. The products and manufacturing processes of
Formica Corporation are protected under U.S. and foreign patents.

All ® brands are registered trademarks of the respective owners. All ™ brands are
trademarks of the respective owners.

For warranty information, please visit www.formica.com or call 1-800 -FORMICA™,

©2019 Formica Corporation
Cincinnati, Ohio 45241



