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Introduction:

3M™ VHB™ Tapes have been used worldwide in a variety of structural applications for
greater than 40 years. To further support 3M™ VHB™ Tape consideration in applications
where well-known attachment options such as welding are commonly used, a variety of
performance tests were run on aluminum panel assemblies at Intertek (Minneapolis, MN
location), a trusted third-party test facility internationally known for its reliable testing
capabilities.

Summary:

Three aluminum stiffeners were attached to 5’ x 8’ (1.5m x 2.4m) aluminum panels with
different attachment methods — three panels with different VHB tapes and one with stitch
welding. Figures 1-6 (pages 3-4) depict each specific attachment. Each panel was subjected
to a sequence of rigorous test including thermal cycling, wind load structural, hurricane
impact, and hurricane pressure cycling. Three different 3M™ VHB™ Tapes were tested:

3M™ VHB™ Tape 0.062” Trusted bonding solution used in architectural
4956 or G16F (1.6 mm) panel bonding for many years

All panels passed the rigorous testing sequence, showing that 3M™ VHB™ Tapes can provide
excellent performance in stiffener attachment applications. The panels passed both positive
and negative wind load structural tests up to 120 psf (5.7 kPa), which corresponds to a
sustained wind speed of 220 mph (350 kph). For the hurricane impact tests, 96” (2.4 m)
missiles were launched at panels between 15-16 m/s velocity and the stiffeners attached with
3M™ VHB™ Tape remained bonded. Hurricane pressure cycling tests at a design pressure up
to 80 psf (3.8 kPa) were also passed.



Stiffeners are designed to add rigidity to panel constructions and limit panel deflection.
Therefore, panel deflection distance was measured in two locations: the center of the middle
stiffener and mid-panel between stiffeners. The construction industry typically looks for
stiffeners to pass a “L/60” criterion — meaning that it is desirable for the deflection distance to
be less than the long-edge length of the panel divided by 60. Table 1 below summarizes test
results of each attachment method.
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Table 1: Third-party ASTM Results

Conclusion:

After 4 different ASTM tests run sequentially, each set of panels and attachment likely saw
greater stresses in a condensed time period than many real applications will see in their
lifetime. None of the stiffeners failed when subjected to pressures equivalent of 220 mph (355
km/h) sustained wind speeds, and there was only one failure during missile impact testing.
The entire application process, labor, cost and aesthetics should be assessed alongside the
stiffener performance to determine an appropriate stiffener attachment method. Acrylic foam
tapes offer the greatest process flexibility through ease of use and immediate handling
strength and have the most aesthetically pleasing result, whereas welding has a more
complicated or less efficient process but provides the greatest shear strength performance
when needed for an application.

From a panel deflection viewpoint, the two thinnest acrylic foam tapes (3M™ VHB™ Tape
G16F and 3M™ VHB™ Tape GPH-160GF) outperformed all the other attachment methods by
passing the L/60 criterion up to 80 psf (3.8 kPa) while the welding only passed up to 40 psf
(1.9 kPa).



Table 2 offers a simplified summaries of the testing and process information.

Attachment Load Shear
Method Strength
Passed all Minimal Least
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loading to apply. appearance
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Table 2: Results Comparison Table
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Figures 1-6: Bonded Panel Dimensions and Stiffener Attachment Methods
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Figures 6-8: Welded Panel Dimensions and Stiffener Attachment Method

Technical Information

The technical information, recommendations, and other statements contained in this
document are based upon tests or experience that 3M believes are reliable, but the
accuracy or completeness of such information is not guaranteed.

Product Use

Many factors beyond 3M’s control and uniquely within user’s knowledge and control
can affect the use and performance of a 3M product in a particular application. Given
the variety of factors that can affect the use and performance of a 3M product, user is
solely responsible for evaluating the 3M product and determining whether it is fit for a
particular purpose and suitable for user’s method of application.

Warranty, Limited
Remedy, and Disclaimer

Unless an additional warranty is specifically stated on the applicable 3M product
packaging or product literature, 3M warrants that each 3M product meets the
applicable 3M product specification at the time 3M ships the product. 3M MAKES NO
OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED
WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM,
OR USAGE OF TRADE. If the 3M product does not conform to this warranty, then the
sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or refund
of the purchase price.

Limitation of Liability

Except where prohibited by law, 3M will not be liable for any loss or damage arising
from the 3M product, whether direct, indirect, special, incidental, or consequential,
regardless of the legal theory asserted.
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