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Introduction

3M™ VHB™ Tapes have been used worldwide in a variety of applications in the construction
industry. To further support their consideration for such applications, performance tests were
done at Construction Research Laboratory (Miami, FL) to evaluate 3M™ VHB™ Tapes
under stresses and environmental conditions that architectural metal panels would typically
experience either as exterior building cladding or in curtain walls.

Summary

Architectural metal panels assembled using three different 3M™ VHB™ Tapes underwent
several sequences of construction tests to demonstrate their high performance in these
applications. The tests included thermal cycling, air leakage, water penetration, wind load
structural, wind load structural at non-ambient temperatures, hurricane impact, and hurricane
pressure cycling.
The panels constructed with 3M™ VHB™ Tapes provided excellent performance overall.
They passed wind load structural tests up to 120 psf, which corresponds to a sustained wind
speed of 220 mph (350 kph); wind load structural tests at cold and hot temperatures up to 60
psf, corresponding to a wind speed of 155 mph (250 kph); and hurricane impact and pressure
cycling tests with a building design pressure of up to 60 psf. They also demonstrated that no
air or water leakage can be obtained with proper assembly methods.
The following table briefly summarizes the results of the construction tests. See the
descriptions of the three test sequences and the complete Construction Research Laboratory
test report sections for more detailed information.
3M™ VHB™ Tape
Panel 4955

3M™ VHB™ Tape
Panel 4956

3M™ VHB™ Tape
Panel 5962

Test

Test Method

Thermal Cycling

20 cycles
-20°F to 180°F (-29°C to 82°C)

No loss of adhesion

Air Leakage

ASTM E283

No leakage

Water Penetration

ASTM E331

Small leak in
one corner

No leakage
through tape

No leakage
through tape

Wind Load Structural
at 90°F (32°C)

ASTM E330
(maximum pressure)

90 psf
(4.3 kPa)

> 120 psf
(5.7 kPa)

60 psf
(2.9 kPa)

Wind Load Structural
at -20°F, 90°F, 150°F
(-29°C, 23°C, 66°C)

ASTM E330
(maximum pressure)

> 60 psf
(2.9 kPa)

> 60 psf
(2.9 kPa)

40 psf
(1.9 kPa)

Hurricane Impact

ASTM E1996
(Wind Zone 4)

Hurricane
Pressure Cycling

ASTM E1886 + PA 203
(design pressure)

Negligible loss of adhesion
> 60 psf
(2.9 kPa)
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> 60 psf
(2.9 kPa)

40 psf
(1.9 kPa)
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Panels

The panels submitted for the construction tests were built at a leading manufacturer of
architectural metal wall panel systems using designs, assembly procedures, and factory
conditions typical of the construction industry. The panels measured 5' x 8' (1524 mm x
2438 mm) and were made of either aluminum sheet or aluminum composite material (ACM).
An extruded aluminum perimeter frame and three aluminum stiffeners were attached to the
backside of each panel using only 3M™ VHB™ Tape. No mechanical fasteners, liquid
adhesives, or any other bonding material were used in the assembly of these architectural panels.

1” (25 mm) wide 3M™
VHB™ Tape

Panel Design

Tapes

There are over 30 products in the entire 3M™ VHB™ Tape product family, each having
specific features to meet the broad range of industrial requirements. The specific tapes used
here were chosen to represent the three 3M™ VHB™ Tape series that have demonstrated
themselves to be generally suitable for applications in the construction industry:
3M™ VHB™ Tape 4955 (4950 series)
3M™ VHB™ Tape 4956 (4941 series)
3M™ VHB™ Tape 5962 (5952 series)
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Testing

The panels were subjected to three different test sequences to evaluate their performance and
summaries of the test methods, observations, and official results are provided on the following
pages. While architectural metal panels can incorporate many different designs and materials, the
testing of these “typical” panels should demonstrate the high performance level of 3M™ VHB™
Tapes in these demanding applications. The user should always conduct their own evaluation to
determine if 3M™ VHB™ Tapes will meet all of the requirements of a given construction
application.

Test Sequence 1

This test sequence consisted of measuring the air leakage, water penetration, and wind load
structural performance of a set of architectural panels built with 3M™ VHB™ Tapes that
had experienced thermal cycling.

Thermal Aging

A set of three panels, with each panel assembled using a different 3M™ VHB™ Tape, was
given 20 thermal cycles between -20°F and 180°F (-29°C and 82°C) actual panel temperature,
with the temperature extremes held for a minimum of 15 minutes. The cycles subjected 3M™
VHB™ Tapes to thermal aging and stresses due to thermal expansion and contraction of the
bonded parts and they retained complete contact throughout the thermal cycles, with no loss
of adhesion.

Air Leakage

The air infiltration test was conducted in accordance with ASTM E283 “Standard Test
Method for Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls,
and Doors Under Specified Pressure Differences Across the Specimen” with a static pressure
of 6.24 psf (0.3 kPa), corresponding to a 50 mph (80 kph) wind. There was no measurable
air leakage through the 3M™ VHB™ Tapes bonding the frames around the perimeter of the
panels.

Water Penetration

The water penetration test was performed in accordance with ASTM E331 “Standard Test
Method for Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by
Uniform Static Air Pressure Difference” with a high pressure water spray under a static
pressure of 15 psf (0.7 kPa) for 15 minutes. The panels assembled with 3M™ VHB™ Tapes
4956 and 5962 had no water leakage through the tape, while the panel built with 3M™
VHB™ Tape 4955 had only a small amount of leakage near the tape seam in one corner of
the panel. 3M™ VHB™ Tapes, together with proper assembly procedures and perhaps a
small amount of silicone sealant in the corner seams, should provide a seal against any water
leakage in applications that require perfect sealing around the perimeter frame.

Wind Load Structural The wind load structural test was performed in accordance with ASTM E330 “Standard Test
Method for Structural Performance of Exterior Windows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference”, with loads increasing incrementally up to a maximum
of 120 psf (5.7 kPa). The panels were subjected to both positive wind loads (inward acting –
the most severe direction for stiffener attachment) and negative wind loads (outward acting –
the most severe direction for frame attachment). The panels were first subjected to loads of 10,
20, 40, and 60 psf (0.5, 1.0, 1.9 and 2.9 kPa) in each direction with the peak pressure held for
1 minute. The 60 psf (2.9 kPa) level represents the design pressure for a typical high-rise
building or a sustained wind speed of 155 mph (250 kph). The panels were visually inspected
after the loads, with the stiffeners and frames on all three panels still completely attached. The
panels were then given loads of 90 and 120 psf (4.3 and 5.7 kPa) in each direction with the
maximum pressure held for 10 seconds. The 120 psf (5.7 kPa) level is equal to a sustained
wind speed of 220 mph (355 kph) or about twice the design pressure of a typical high-rise
building. The panels were again inspected following the test. All stiffeners attached with 3M™
VHB™ Tapes 4955 and 4956 remained complete attached, and those bonded with 3M™
VHB™ Tape 5962 were still functioning with just a small amount of cohesive failure at the
ends of the stiffeners. The frames attached with 3M™ VHB™ Tapes 4956 and 5962 were still
entirely attached, while the panel bonded with 3M™ VHB™ Tape 4955 had a small separation
of panel from frame only after experiencing the very high -120 psf (-5.7 kPa) pressure level for
about 6 seconds. The 3M™ VHB™ Tapes showed excellent performance here, despite the
panels and stiffeners themselves showing permanent deformation after being subjected to these
simulated high winds.
-3-

Structural Performance Tests of
3M™ VHB™ Tapes in Architectural Metal Panels
Test Sequence 2

This test sequence consisted of measuring the wind load structural performance of a set of
architectural panels built with 3M™ VHB™ Tapes at ambient, cold, and hot test temperatures.
The wind load structural tests was performed in accordance with ASTM E330, with the
panels subjected to loads of 20, 40, and 60 psf (1.0, 1.9, and 2.9 kPa) in both directions. This
test was repeated three times with ambient (90°F, 32°C), cold (-20°F, -29°C), and hot (150°F,
66°C) outside air temperatures on the exterior faces of the panels. These were the most
extreme temperatures achievable with the equipment in this test configuration. The panels
were visually inspected after the loads were applied at all three temperatures. All stiffeners
attached with 3M™ VHB™ Tapes 4955 and 4956 remained completely attached at the 60 psf
level, corresponding to a wind speed of 155 mph (250 kph). The stiffeners bonded with 3M™
VHB™ Tape 5962 were also functioning after the 60 psf pressures, with just a small amount
of cohesive failure at the ends of the stiffeners. Finally, all three 3M™ VHB™ Tapes
maintained complete contact between the panel and perimeter frame throughout the entire test
sequence. 3M™ VHB™ Tapes again provided excellent performance despite the panels and
stiffeners undergoing high deflections during the test and exerting high stresses on the tapes at
the cold, ambient, and hot test temperatures.

Test Sequence 3

This test sequence consisted of determining the ability of set of architectural panels built with
3M™ VHB™ Tapes to survive the pressure cycling and impact from flying debris that could
occur during a hurricane or other high wind event.

Hurricane Impact

The hurricane impact tests were conducted in accordance with ASTM E1996 “Standard
Specification for Performance of Exterior Windows, Curtain Walls, Doors and Storm Shutters
Impacted by Windborne Debris in Hurricanes”, using the most severe wind zone classification
for non-essential buildings (Wind Zone 4). This category specifies two impact locations
(center and one corner) per panel using a 9 lb (4.1 kg) lumber projectile with an impact speed
of 50 ft/sec (15.2 m/sec). The impacts in the middle of the three panels all resulted in
permanent damage to the panel and center stiffener. However, all three 3M™ VHB™ Tapes
kept complete contact along the length of the stiffeners and had no loss of adhesion, with the
foams expanding to take up the gaps caused by the dented panels and stiffeners. The impacts
in the corner of the three panels all resulted in heavy damage to the architectural panels at
those locations. Again, the 3M™ VHB™ Tapes kept the panels attached to the frame, with
only acceptably small gaps appearing in the damaged corners.

Hurricane Pressure
Cycling

The hurricane pressure cycling tests were conducted in accordance with ASTM E1886
“Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors, and
Storm Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials”. The same
set of panels that had undergone the impact testing was first subjected to the pressure cycling
sequence given in Dade County Specification PA-203 using a typical low-rise building design
pressure of 40 psf (1.9 kPa), which results in a total of 1,342 pressure cycles on the panels.
The panels were visually inspected upon completion of the pressure cycles, which indicated
that all stiffeners still had full contact with no separation or loss of performance. The pressure
cycling sequence was then repeated on the same set of panels, except using a typical high-rise
building design pressure of 60 psf (2.9 kPa), which resulted in another 1,342 pressure cycles
on the panels. Inspection after completion of the second cycling sequence indicated that the
panels made using 3M™ VHB™ Tapes 4955 and 4956 were still complete attached. The
3M™ VHB™ Tapes demonstrated excellent performance throughout these demanding
hurricane-related tests.

Construction Research Refer to the following pages.
Laboratory Report

-4-

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

-5-

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

-6-

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

-7-

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

-8-

-9-

- 10 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 11 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 12 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 13 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 14 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 15 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 16 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 17 -

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY. INFORMATION CONTAINED REPRODUCED BY 3M WITH PERMISSION.

- 18 -

Structural Performance Tests of
3M™ VHB™ Tapes in Architectural Metal Panels
Product Use

All statements, technical information and recommendations contained in this document are based upon
tests or experience that 3M believes are reliable. However, many factors beyond 3M’s control can affect
the use and performance of a 3M product in a particular application, including the conditions under
which the product is used and the time and environmental conditions in which the product is expected to
perform. Since these factors are uniquely within the user’s knowledge and control, it is essential that the
user evaluate the 3M product to determine whether it is fit for a particular purpose and suitable for the
user’s method of application.

Limited Warranty

3M warrants for 24 months from the date of manufacture that 3M™ VHB™ Tape will be free of defects
in material and manufacture. 3M MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. This limited warranty does not cover damage resulting
from the use or inability to use 3M™ VHB™ Tape due to misuse, workmanship in application, or
application or storage not in accordance with 3M recommended procedures. AN APPLICATION
WARRANTY EXPRESSLY APPROVED AND ISSUED BY 3M IS AN EXCEPTION. THE CUSTOMER
MUST APPLY FOR A SPECIFIC APPLICATION WARRANTY AND MEET ALL WARRANTY AND
PROCESS REQUIREMENTS TO OBTAIN AN APPLICATION WARRANTY. CONTACT 3M FOR MORE
INFORMATION ON APPLICATION WARRANTY TERMS AND CONDITIONS.

Limitation of
Remedies and
Liability

If the 3M™ VHB™ Tape is proved to be defective within the warranty period stated above. THE EXCLUSIVE
REMEDY, AT 3M’S OPTION, SHALL BE TO REFUND THE PURCHASE PRICE OF OR TO REPAIR OR
REPLACE THE DEFECTIVE 3M™ VHB™ TAPE. 3M shall not otherwise be liable for loss or damages,
whether direct, indirect, special, incidental, or consequential, regardless of the legal theory asserted,
including negligence, warranty, or strict liability.
ISO 9001: 2000

This Industrial Adhesives and Tapes Division product was manufactured under a 3M quality system registered to ISO 9001: 2000 standards.
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Recycled Paper
40% pre-consumer
10% post-consumer
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