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PREVENT FASTENER BACK OUT
AND REDUCE CALL BACKS

BY CHERI PANASIK, PH.D.; MICHAEL GONG,
PH.D.; AND KWON KIM, P.E.

METAL-PANEL ROOFS CONTINUE to be popu-
lar robust systems used on many types of build-
ings. Retail stores, storage units, offices, warehouses,
schools and homes are a few of the many types of
structures that use metal panels as their waterproof-
ing membrane. However, designers should be aware
that compared to a conventional roof metal roof sys-
tems have a larger amount of thermal movement dur-
ing their service life, which is caused by temperature
fluctuations throughout a day and seasons.

Although roofs start out being watertight, some roof systems
develop leak paths early in their life cycle caused by thermal
expansion and contraction of the metal panel pushing the fasten-
er into a rotation following its thread force and thus unscrewing
itself. As demonstrated by field testing, the cyclic thermal move-
ment from daily and seasonal temperature fluctuations can cause
a panel to expand and contract by 3/4 inch (19 mm) or more with
an expansion force of 2,850 pounds (1293 kg). (For more infor-
mation about this field testing, see metalmag’s February issue’s
“Roofs,” page 68.)

Fasteners used as stitch screws or in standing-seam roof sys-
tems’ ridge, eave, side-lap and end-lap applications have been
shown to back out repeatedly. Designers are able to reduce the
movement on the fastener by clip design and expansion allow-
ances; however, there still remains some thermal expansion that
a fastener must resist to ensure its seal washer remains secure
against the metal panel.

For washers to seal against water penetration the fasteners
must be driven to a depth that allows the proper compression
and position of the washer and then must remain in place
without experiencing back out.

Warranty providers, manufacturers and building owners continue
to seek preventative solutions to fastener back out with fasteners that
have a watertight washer seal that remains securely fastened to the
metal panel and other metal details, keeping a roof and edge details
watertight. A new anti-back-out fastener may be the answer.

THE IMPORTANCE OF WASHERS

Fastener washer assemblies are designed to lock out moisture
from entering a building. However, for washers to seal against water
penetration the fasteners must be driven to a depth that allows
the proper compression and position of the washer and then must
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remain in place without experiencing back out. Underdriven

fasteners will not compress the washer, leaving gaps for water to
find leak paths. Overdriven washers become distorted and create
leak paths. See the diagram above for details. The proper com-
pression will allow the washer to compress up to the diameter of
the head and perpendicular to the metal panel.

For example, screw-down systems are attached to the support-
ing structure with fasteners through the panel into each purlin.
As the panels expand and contract the fasteners are stressed and
can back out. Shorter panel lengths have less movement than
longer panels and create less potential for forcing the screw hole
to elongate past the fastener washer diameter. If the elongated
shape of the fastener hole is small enough to be covered by
the fastener washer the leak will not develop until the fastener

Screw Back-out Test Results

The ltasca, lll-based ITW Buildex Anti Back Out self-
drilling screw resisted back out during all testing. The
company added a patent-pending thread feature that
prevents back out caused by thermal movement, keep-
ing roof systems tightly sealed.

begins to back out from the cyclic thermal movement.

Another popular system is the standing-seam roof. This
system utilizes clips that allow movement up to 4 inches (102
mm) in two directions, allowing panel expansion and contrac-
tion within these limits. The side and end laps still undergo the
expansion and contraction cycle and expose the sealing fastener
to the stress and movement, which contributes to their back out
and loss of waterproofing and wind resistance.

Currently, when a roof or edge detail develops a leak from
backed-out screws the repair work entails retightening the screw
until its washer is fitted tightly against the metal surface. The
leak is eliminated temporarily until the next batch of thermal
cycles creates enough repetitive motion to unscrew the fastener
again. This leads to a recurring ritual of going onto the roof to

Application Side lap End lap
Back-out Torque (inches per

Back-out Angle Back-out Angle
Test pound)

(degree) (degree) Before Test After Test
Manufacturer A 132 20 12.9 10
Manufacturer B 182 27 9.5 10.7
Anti-back-out Screw 10 0 12.2 12.3
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retighten the screws. In some cases the problem can be exacer-
bated further by this repetitive thermal expansion increasing the
holes to a slot shape beyond the size of the fastener washer.

FASTENER TESTING

Because the industry needs an anti-back-out fastener, Itasca,
IlL.-based ITW Buildex conducted testing on self-drilling and
standard fasteners to obtain information that would lead to a
fastener that eliminates back out during thermal expansion and
contraction. Self-drilling fasteners with sealing washers are used
in metal roofing applications to achieve weathertight, wind-
resistant and corrosion-protected structurally sound constructed
buildings. These fasteners are available in several configurations
with varying head and thread diameters, washers, materials and
coatings. Standard fasteners offered today for metal roof side
lap, end lap and stitch screws are designed to securely fasten the
assemblies; however, field examinations of roofs showed these
screws are backing out after numerous thermal cycles.

ITW Buildex benchmarked fasteners made by different manu-
facturers and found lab results to converge with field results. The
test method used was based on determining a process that would
produce the same fastener back out as seen on existing rooftops.
To ensure field correlation the test method was revised until the
same fasteners that backed out in the field behaved the same in
the laboratory testing.

The testing, conducted on an Instron 8801 servohydraulic
fatigue system, simulated thermal fluctuations of metal roof
panels. The testing setup for an end lap is shown in the photo,
page 90. The apparatus applied tension and compressive forces,
simulating the expansion and contraction movements of metal
roof panels. A total of 4,500 back-and-forth movement cycles
were completed for each testing sample to simulate approxi-
mately 12 vears of thermal cycles though most screw back out
occurred during the first several hundred cycles.

Screw applications in metal roof side laps (stitching two 26-
gauge steel panels) and end laps (fastening two 26-gauge steel
panels with a 16-gauge purlin) were simulated during the tests.
Side-by-side testing was conducted to determine performance
of new designs to standard products offered in the marketplace.
The amount the screws backed out was measured to determine
the screws that were resistant to backing out. Screw back-out
torque also was checked before and after a test.

Several design concepts tested determined what feature or
features had a positive impact on eliminating back out during
thermal movement. Both back-out amount and back-out torque
results indicated a new anti-back-out screw had much higher
resistance to back out compared with the current standard
screws used in side-lap and end-lap applications. Standard prod-
ucts without the new anti-back-out feature backed out in the lab

This apparatus applied tension and compressive forces to simu-
late the expansion and contraction movements of metal roof
panels during 12 years of thermal cycles.

just as they did on rooftops and end details. The chart on page 89
depicts the testing results.

CONSIDER EXPANSION

Designers, manufacturers, specifiers and builders must con-
tinue to consider and take action addressing thermal expansion
of metal panels and assemblies. Anti-back-out screws are a key
factor of preventing leak paths from screw back out caused by
thermal movement. The test method used to demonstrate the
effectiveness of an anti-back-out feature must be robust enough
to provide the back out seen on actual rooftops using side-by-side
testing. As best practices and designs are put in place, building
maintenance and warranty claims can be reduced, which is some-
thing we all seek to achieve. %

Cheri Panasik is engineering manager for New Product Research
and Development and Michael Gong is senior project engineer for
Engineering at ITW Buildex, Itasca, Ill. They can be reached at
cpanasik@itwbuildex.com or (630) 787-3282 and mgong@itwbuil-
dex.com or (630) 787-3253, respectively. Kwon Kim is president of
Inchon Engineering PLLC, Oklahoma City. He can be reached at
kkim@inchonengineering.com or (405) 818-4902.
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Patented “ABOT” Design
* Resists and minimizes hackout (0° - 45°)
* Maintains clamp forces to keep washer
sealed and water out. .
e Reduces maintenance and call-backs. Wasiezr remains
e Available on 1/4-14 x 1-1/8” Scots Teks/1, soz o
Scots, HTZ, Maxiseal, Bonded, and Hex Head Styles
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Lah equipment utilizes high-frequency vibrations to simulate thermal
www.itwbuildex.com expansion and contraction.
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