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INTRODUCTION

1 Scope

1.1

These requirements cover closure systems for use with factory-made rigid air ducts or air connectors

complying with the Standard for Factory-Made Air Ducts and Air Connectors, UL 181. Closure systems
consist of pressure sensitive tapes, heat-activated tapes, and mastics.

1.2 Closure systems are intended for use with rigid air ducts installed in accordance with the
International Mechanical Code (IMC), International Residential Code (IRC), International Energy
Conservation Code (IECC), Uniform Mechanical Code (UMC), Standard for the Installation of Air

of Warm Air

Conditioning
Heating and

and - \antilatina Svictamec NEDA _QAOA __and tha Standard far thao lnctallating
v ertmatmg—> OO T oo ot ot tar oot oo taationt

Air Conditioning Systems, NFPA 90B; and/or other Model codes.

2 Components

2.1 Except
requirementg for that component.

2.2 A component is not required to comply with a specific requirement that:

as indicated in 2.2, a component of a product covered by this standard shall co

a) In

prody

b)ls s

2.3 A component shall be used in accordance with its rating established for the intended

use.

2.4 Specifi¢

capabilities.
temperature

3 Units of

3.1 Values
approximate

4 Undated

ct covered by this standard, or

superseded by a requirement in this standard;

components are incomplete” in construction features or restricted in
Such components are intended for use only under limited conditions, sug
5 not exceeding specified.limits, and shall be used only under those specific cong

Measurement

stated witheut parentheses are the requirement. Values in parentheses are e
information:

References

mply with the

olves a feature or characteristic not required in-the application of the component in the

conditions of

performance
h as certain
itions.

Xplanatory or

4.1
interpreted a

s referring to the latest edition of that code or standard.

5 Referenced Standards

5.1 Standa

rds referenced in these requirements include those specified below.

ASTM D3759,
Standard Test Method for Breaking Strength and Elongation of Pressure-Sensitive Tape

ASTM D3330,
Standard Test Method for Peel Adhesion of Pressure-Sensitive Tape

Any undated reference to a code or standard appearing in the requirements of this standard shall be
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ASTM D3654,
Standard Test Method for Shear Adhesion of Pressure-Sensitive Tapes

ASTM C794,

Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants

UL 181,

Standard for Factory-Made Air Ducts and Air Connectors

PART | - PRESSURE SENSITIVE ALUMINUM TAPES FOR USE WITH RIGID FIBERGLASS AIR

DUCTS

CONSTRUC]

6 Materials|

6.1  Aluminu
minimum, co
intended to b

PERFORMA
7 Tensile S

7.1 The av
aluminum ta
specimen ha
with the Stan
D3759. All cri

7.2 Three s

specimen cutter for both machine, and cross directions. (A JDC Precision Sample Cutter is a

this purpose.
8 Peel Adh
8.1 The avsg

(0.66 N/mm)
have a value

[ION

m tape shall consist of an aluminum or aluminum alloy foil 2-12”inches (63
ered on one side with adhesive. The adhesive surface shall-be protected by a
b removed at the time of tape installation.

NCE

trength Test

prage tensile strength in both the machife and cross-machine directions of
pe shall be not less than 25 pounds.per inch (4.37 N/mm) of width, with

ing a value of less than 21 pounds per inch (3.67 N/mm) of width, determined in
dard Test Method for Breaking Strength and Elongation of Pressure-Sensitive
bss-direction specimens are to be-cut from special 6 inch (142.4 mm) wide rolls o

pecimens from each of three separate rolls of tape shall be prepared with
Other cutters having-equivalent or comparable characteristics are also acceptab)
psion Test at\180 Degree Angle

rage peel adhesion strength of aluminum tape shall be not less than 3.75 pou

of width of tape when tested in accordance with 8.2 and 8.3. No individual spj
pf less than 3.20 pounds per inch (0.56 N/mm) of width.

5 mm) wide
release liner

each roll of
no individual
accordance
Tape, ASTM
f tape.

a laboratory
cceptable for
e.)

nds per inch
ecimen shall

8.2 The peel adhesion strength of aluminum tape is to be determined in accordance with the Standard
Test Methods for Peel Adhesion of Pressure-Sensitive Tape at 180 Degree Angle, ASTM D3330, except
as modified in 8.3. Tests are to be conducted in accordance with Method A — Single-Coated Tapes.

8.3 Three specimens from each of three separate rolls of tape are to be tested. Specimens are to be cut
in 1 inch (25.4 mm) wide by 12 inch (305 mm) long strips. The tape is to be applied as specified in
Standard Test Method for Peel Adhesion of Pressure-Sensitive Tape, ASTM D3330 to the specified
stainless steel panel with a steel roller 5 inches (127 mm) in diameter and 1-3/4 inches (44.5 mm) wide,
weighing 10 pounds-mass (4.53 kg). The roller is to pass back and forth over each specimen five times at
a rate of 12 inches (304.8 mm) per minute. The test load is to be applied 15 minutes after completion of

the rolling.
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9 Shear Adhesion Test

9.1 The shear adhesion strength of tape shall be such that the tape is able to maintain the test loads
specified in Table 9.1 for the indicated test durations without evidence of separation or slippage in excess

of 1/32 inch (0.8 mm).

9.2 The shear adhesion strength of aluminum tape is to be determined in accordance with Procedure A
of the Standard Test Method for Shear Adhesion of Pressure-Sensitive Tapes, ASTM D3654, except as

modified in 9.3 - 9.7.

9.3 One spe0|men from each of four separate roIIs of tape are to be tested. Spemmens are to be cutin 1

inch (25.4 mg
be maintain

the specimens to the panels.

ehpanels are to

d at the apphcatlon condltlons speC|f|ed in Table 9.1 for a minimum of 1 hour, pripr to applying

Table 9.1
Shear adhesion test conditions
Applicafion
conditions® Dwell time® Test conditions? Test load Test duration
40°F (4.4‘i) dry 15 minutes 40°F (4.4°C) Spounds (22.2 N) b hours
substrgte

73.4°F (23°C), 24 hours 73.4°F (23°C) 10 pounds (44.5 N) 1R0 hours
50 percent RH 50 percent RH
73.4°F (23°C), 15 minutes 150°F (65,6%0) 5 pounds (22.2 N) b hours
50 percent RH

@ Application cpnditions and test conditions shall be controlled within £3.6°F (2°C) and +5 percent RH, where specifjed.

b Dwell time is|the time that the test specimen is in contact.ith the test panel, at test conditions, after rolling but prigr to the
application of the test load.

9.4 After conditioning, a 2 inch (50.8'mm) length of specimen is to contact the panel. The|tape is to be
applied to the panel with a roller weighing 10 pounds-mass (4.53 kg). The roller is to pass hack and forth
over each specimen five times at\a rate of 12 inches (304.8 mm) per minute. Using a cutting jig or razor
blade, the ro|led portion of the(specimen is to be trimmed to a 1 by 1 inch (25.4 by 25.4 mm) square on the
panel, such that the remaining test specimen measures 1 by 5 inches (25.4 by 127 mm)| as shown in
Figure 9.1. The tape is to:dwell on the panel for the time specified in Table 9.1.
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Figure 9.1
Shear adhesion apparatus
Text panel inclined
2 deg from vertical
Horizontal support
member
1"—
Jig cutting line 4" X
Tape specimen -
Weight
Absorbent pad
S3144B
9.5 After dwelling, the clamp is to be placéd’on the free end of the specimen. The clamp]is to extend
completely agross the width of the specimen and is to be aligned to uniformly distribute the lpad. The test

load specified in Table 9.1 is then to berapplied to the clamp gently so as not to cause any

force on the s

9.6 The tes
forms a 178 d

9.7 Individu
Table 9.1. Sp
duration speg

pecimen. The load is te be applied for the test duration time specified in Table 9.

panel is to be positioned at 2 degrees from the vertical so that the back of the t
egree angle with’the extended tape specimen.

al specimens of tape are to be tested in accordance with each of the conditions
ecimens that rip or tear during this test and are unable to support the test loa
ified\because of the rip or tear shall be retested.

shear impact
1.

Bst substrate

5 specified in
j for the test

10 Peel Adhesion Test at 20 Degree Angle

10.1
tested as spe

cified in 10.2 and 10.3. A typical test stand is shown in Figure 10.1.

Aluminum tape specimens shall support a load of 2 pounds (8.9 N) for a period of 24 hours when
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Figure 10.1

Peel adhesion apparatus

STAINLESS STEEL TEST PANEL

10.2 Test s
tested under

10.3 Atest
length of the
to be at leas
the test pang

11 Surface

111 Alumilpum tape of the maximum width recommended by the manufacturer shall have:

TAPE
SPECIMEN

™~

TEST, STAND

s

S3145A

pecimens are to be prepared as’described in 8.3. Test specimens are to be
ambient conditions of 73.4 +3:6°F (23 +2°C) and 50 15 percent relative humidity,

stand is to be positioned so that the test panel forms a 20 degree angle with the

brepared and

vertical. The

tape adhered to the:tést panel is to be 6 inches (152 mm), and the length of thg test panel is

7 inches (178 ,mm). The free end of the tape specimen is to be located at the |
| with the testload applied at the free end of the tape specimen as shown in Figu

Burning)Characteristics Test

bottom end of
re 10.1.

a) A flame-spread rating of not over 25 without evidence of continued progressive combustion; and

b) A smoke-developed rating of not over 50 when applied to rigid fiberglass duct board and tested
in accordance with the Tests for Surface Burning Characteristics as specified in the Standard for
Factory-Made Air Ducts and Air Connectors, UL 181.

11.2 One strip of tape is to be applied to a 24 inch (610 mm) wide rigid fiberglass duct board that
complies with the Standard for Factory-Made Air Ducts and Air Connectors, UL 181. The duct board is to
be Type "475" and covered with a foil/scrim/kraft paper facing material. The tape is to be applied to a
longitudinal butt joint in the center of the substrate formed by slitting the facing. The tape is to be applied to
the substrate in accordance with the recommended field application instructions. For the purpose of
establishing these indicies, typically three tests are to be conducted.
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12 Mold Growth and Humidity Test

12.1  Aluminum tape shall be resistant to the effects of high humidity under ordinary atmospheric
temperature conditions.

12.2 Three specimens of tape with the liner removed, each 4 inches (102 mm) long and in the as-
received width, are to be tested.

12.3 Mold mycelia and spores from Chaetomium Globosium are to be applied to the adhesive side of the
specimens. The specimens are to be placed in a closed vessel in which an atmosphere saturated with
water vapor is maintained at room temperature under dark conditions. The specimens are to remain in this

atmosphere
have disinteg

124 The s
deterioration
significant grq

13 Temperature/Pressure Cycling Test

13.1  Alumin
the temperat
leakage rate
10.1 inches W

mtil tha mavimiim aviant of aronth hac hoon doamanctratad ar vintil tha mald
Tt e e —eXt O growtrtTias CHoRStrate o —oOr—uht—tHe—THog

rated, but not less than 60 days.

becimens then are to be examined visually for extent of mold and!/for i
pof the tape specimens. The mold shall not have spread beyond thelinoculated
wth of mold shall be observed.

Lire/pressure cycles specified in 13.7 — 13.9. At«dhe/conclusion of each cycl
shall not exceed 15.0 cubic feet per minute (0.007.m®/s) when the pressure is ma
ater column. Additionally, the tape:

and spores

dications of
area, and no

um tape shall maintain an applied pressure of 3 +0.4inches water column (746 Pa) during

e phase, the
intained at 3

a) Shall not rupture, as evidenced by breaks, tears, rips, or other openings greater than 1/8 inch

(3.2m

b) Shall remain intact to the extent that, it'is not displaced more than a total of 1/8 in
edged.

13.2 Three
with a maleff

m); and

rigid air ducts, measuring ;32-by-8-by-46 inches (813-by-30-by-1168 mm) inner
bmale joint in the center of the specimen, are to be used for this test. The du

constructed ¢f fiberglass duct-board complying with the Standard for Factory-Made Air D
Connectors, UL 181. The duct-board is to be Type "475" and covered with a foil/scrim/kraft
material. Ong of the 32-inch.wide sides of the center joint in the duct specimens is to be un
remaining sides of the genter joint and the longitudinal joint are to be stapled with outward clin
0.05 inch (14)3 by 1.8 mm) thick staples, spaced approximately 2 inches (50.8 mm) on centern
are to penetrate through both surfaces of the facing material parallel to the seam and are to &
more than 1/

ch from both

dimensions,
Cts are to be
ucts and Air
paper facing
stapled. The
ched 9/16 by
The staples
e located no
e cleaned in

accordance w

d fastened to

each end of the duct sections.

13.3 Two No. 12 gauge (0.105 inches) minimum steel tie rod assemblies are to be installed midway
across the 32 inch (813 mm) wide face of the duct specimens as shown in Figure 13.1. One tie rod is to be
located 4-1/2 inches, minus 0, plus 1/4 inch (114 mm, minus 0, plus 6.4 mm) from the female edge of the
center joint. The second tie rod is to be located 12 inches, minus 0, plus 1/2 inch (305 mm, minus 0, plus
12.7 mm) from the male edge of the center joint.
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1

OUTSIDE
SURFACE

SURFACE

Figure 13.1

Temperature/pressure cycling apparatus

STEEL TIE ROD AND WASHER

INSIDE

CENTER JOINT - TO BE
STAPLED ON BOTH
8"SIDES AND ON

-1 ONE 32" SIDE ON THE
191 1"STAPLING FLAP

e

S31468

13.4 The tip rod end and washer are to bé sealed either using washers with sealants or
ounds applied under standard washers to seal around the tie rod. There shall

bn the tape specimen and sealant. The tape is to be applied to the center and th
rdance with the tape manufacturer's recommendations. The test specimens are to be

rubber comp
made betwe
joint in acc

WASHER

7m)

121(30

gl

4-1/2"(N14mm)

mm)

TAPE
SPECIMEN

}

o 32"(813mm) ——————————=

conditioned at 75 £3°F (24 +1.72C)¥or 24 hours prior to testing.

13.5 The dpct specimens are to be placed vertically in a test chamber capable of uniforml
re and humidity conditions specified in Table 13.1. Each air duct specimen is tg

the tempera

an appropriate entry/exhaust port and pressure sensing probes.

o>

ising silicone
be no contact
e longitudinal

y maintaining
be fitted with

Table 13.1
Temperature/pressure cycling test conditions
Environmental Pressurizing time?, Dwell time, Depressurizing time,
conditions Pressure conditions seconds seconds seconds

165 +5°F (74 £3°C) 0.1-3-0.1inchw.c. 32 +28 20 +1 10 +6
90 £3°F (32 £2°C) 0.1-3-0.1inch w.c. 32 +28 412 10 +6
90 15 percent R.H.

0 £5°F (minus 18 £3°C) 0.1-3-0.1inch w.c. 32 +28 4 £2 10 +6

®0.1 -3 - 0.1 inch water column is equivalent to 25 — 746 — 25 Pa.

@ Defined as time measured from when air first enters sample until full pressure is reached.

13.6 The test specimens are to be initially tested under ambient laboratory conditions of 73.4 +3.6°F (23
12°C) and 50 5 percent relative humidity to determine the leakage rate of the specimens. If the leakage
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rate is found to be more than 5 cubic feet per minute (0.002 m®/s), then the test specimen is to be
reconstructed to yield a leakage rate of less than 5 cubic feet per minute.

13.7 The temperature of the test chamber is to be set at 165 +5°F (74 £3°C). The humidity is not required
to be controlled. The pressure in the duct is to be cycled from 0.1 to 3 to 0.1 inches water column (25 to
746 to 25 Pa) at the rate specified in Table 13.1. The test is to be continued for 30,000 cycles.

13.8 Upon conclusion of the cycling specified in 13.7, the chamber temperature is to be set at 90 +3°F
(32 £2°C) with a 90 £5 percent relative humidity. The specimens are to be cycled from 0.1 to 3 to 0.1
inches water column (25 to 746 to 25 Pa) at the rate specified in Table 13.1 for 15,000 cycles.

13.9 Upon gempletien s cified 8- chamb
+3°C). The hpmidity is not required to be controlled. The specimens are to be cycled from*0

inches water olumn (25 to 746 to 25 Pa) at the rate specified in Table 13.1 for 5000 cycles:

(minus 18
1t0o 310 0.1

14 Burning Test

14.1  Alumirjum tape shall not flame or glow for more than 60 seconds after withdrawal of|a test flame
when mountg¢d as described in 14.2 and 14.3 and tested in accordance/with 14.4 — 14.7. Flaming or
glowing shall|not travel from the point of application to the far end of the test sample during application of
the test flame or within 60 seconds following removal of the test flame. Any particles dropping from the
tape specimens oriented horizontally and at a 45 degree angle shallhot ignite untreated surgig¢al cotton.

14.2 Three
inorganic reir
inches (44.5
specimen fivg
Table 9.1.

5pecimens from one roll of tape are to be tested. The tape specimens are to be ppplied to an
forced cement board substrate with a steel#oller 5 inches (127 mm) in diamefer and 1-3/4
mm) wide, weighing 10 pounds-mass (4.53°kg). The roller is to pass back and fofth over each

times at a rate of 12 inches (304.8 mm) per minute. The dwell time is to be 15 minutes. See

14.3 The ta
mm) wider or]
(762 mm) lon
specimen fro
from the horiz

144 The af
and means f
timing device|
place by megd

be is to be applied to an inorganic reinforced cement board substrate at least 2
each side than the tape specimen and 36 inches (914 mm) long. The tape is to
g and applied so that each’/end is 3 inches (76.2 mm) from the end of the substra
M the roll is to be supported with its axis horizontal, one supported with the axis 2
ontal, and one supported with the axis vertical.

paratus to_be 'employed consists of a Bunsen burner with a 3/8 inch (9.5 mm) d
br controlling the primary air and gas input, a support for the burner, a stopw
and_a.supply of untreated surgical cotton. The Bunsen burner is to be supporte
ns-ofa burner stand, ring stand with clamps, or an equivalent type of mechar

inches (50.8
be 30 inches
te. One tape
t 45 degrees

iameter tube
atch or other
d and held in
ical support.

The gas use( is.to be commercial grade or purer propane (bottled) gas having a heating valug in the range
of 2490 — 2510 Btu per cubic foot. The gas bottle is to have a regulator and a valve located between the
regulator and the burner. The tests are to be conducted in a location free from drafts.

14.5 Prior to the application of the burner to the sample, the burner is to be adjusted to produce a flame
2-1/2 inches (63.5 mm) high. The air and fuel input are to be adjusted such that the flame has equal parts
of blue and yellow. The valve then is to be turned off and the burner positioned such that 1-1/4 inches
(31.8 mm) of the test flame will impinge the test sample 3 inches (76.2 mm) from the end of the sample.
The valve then is to be turned on and the flame ignited.

14.6 The surface of the three samples oriented in the three positions is to be exposed to the flame for 1
minute and then the flame is to be withdrawn. If flaming or glowing combustion of the sample ceases 60
seconds or less after removal of the test flame, the test flame is to be reapplied at the same place for 1
minute immediately after flaming or glowing combustion of the sample stops. The test flame again is to be
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withdrawn and the duration of flaming or glowing combustion of the sample noted. During the test of an
individual sample, the original size and characteristic of the test flame is not to be changed.

14.7 |If particles drop from the sample oriented horizontally and 45 degrees from the horizontal during the
exterior exposure tests, these particles are to be allowed to fall onto a horizontal plane 1 foot (304 mm)
below the nearest part of the test sample. The plane is to be covered with a layer of untreated surgical
cotton except for that portion of the area directly below the burner extending for a distance of 6 inches
(152.4 mm) measured horizontally in all directions from a vertical axis through the tip of the burner flame.

MARKING

15 Genera

15.1  The tdpe shall be marked, every 36 inches (914 mm) or fraction thereof, with:
a) The manufacturer's or private labeler's name or identifying symbol;
b) The distinctive type or model designation;

c) The date of manufacturer (at least by quarter and year) which may be in an gstablished or
otherwise traceable code; and

d) The marking "181A-P."

15.2 If a mpnufacturer produces aluminum tape at more‘than one factory, each roll of tape shall have a
distinctive marking to identify it as the product of a particular factory.

PART Il - HEAT ACTIVATED ALUMINUM TAPES FOR USE WITH RIGID FIBERGLASS AIR DUCTS
CONSTRUCTION
16 Materials

16.1 Heat [activated aluminumtapes shall consist of an aluminum alloy foil, aluminbm laminate,
metalized fililn or a combination’ of both, minimum 3 inch (76.2 mm) width, coated on one gide with heat
activated adpesive. Heattactivated bond indicating mechanisms shall be located no more than 2 inches
(50.8 mm) apart on the-uncoated foil side. The product may be reinforced to achieve|performance

requirements.

PERFORMANCE

17 Tensile Strength Test

17.1 The average tensile strength for heat activated aluminum tapes shall be as specified in 7.1, when
tested as specified in 7.2, except as follows:

a) Reinforced specimens are to be prepared with a razor cutter capable of holding two single
edged razor blades 1 inch (25.4 mm) apart as described in the Standard Test Method for Breaking
Strength and Elongation of Pressure-Sensitive Tape, ASTM D3759; and

b) Clamps are to be used for gripping the sample instead of cylinders with the tensile strength
testing machine.


https://ulnorm.com/api/?name=UL 181A 2021.pdf

14 UL 181A DECEMBER 29, 2021

18 Peak Adhesion Test at 180 Degree Angle

18.1 The average peak adhesion strength of heat activated aluminum tape shall be not less than 4.5
pounds per inch (20.0 N/mm) when tested in accordance with 18.2 — 18.7. No individual specimen shall
have a value of less than 4.0 pounds per inch (17.8 N/mm).

18.2 Three specimens from each of three separate rolls of tape are to be tested. Specimens are to be cut
in 1 inch (25.4 mm) by 9 inch (229 mm) long strips using a razor cutter and then allowed to condition to 73
+3°F (22.8 £1.7°C) in 50 15 percent relative humidity for 24 hours. Specimens shall have a bond indicator

visible along that portion of the sample to be heat-sealed.

18.3 One 1

mm) sheets
conditioned 3§
proof industri

18.4 After d
the duct boa

2-by42-ireh{(306-by-306-mm)-glass-fiber-duct-beard-and-hine-6-by+H4-ineh+
of uncoated mill finish aluminum 0.012 +0.002 inch (0.305 +0.05 mm)"th
s specified in 18.2. Prior to conditioning, the aluminum sheets are to be clea

bl grade ethanol.

pnditioning, one sheet of the uncoated mill finish aluminum is placed on the un
d. One tape specimen is positioned and heat-sealed on the aluminum sheet

Figure 18.1, Wising an industrial-type hand-held flat iron (Modified Robert ‘Seaming Iron or eq

the capabilityj

of at least 500°F (260°C) and a surface area of at least 5-inches (127 mm) long

27 by 31.75
ick shall be
hed with 200

faced side of
as shown in
livalent) with
) by 2 inches

(50.8 mm) wide. Heat-seal the last 4 inches (102 mm) of tape as shown in Figure 18.1 by plgcing the iron
completely oyer the 4 by 1 inch (102 by 25.4 mm) area to be sealed. Apply uniform pressufe distributed

across the al
avoid wrinklg
installation in|
been applied
+3°F (22.8 t1

uminum sheet surface area in contact with the face of the iron using a smea
s. Iron contact time is to be maintained as)yrecommended by the tape
structions. The bond indicators over the sealed area shall indicate that suffici
The free portion of tape specimen is to<be bent back and the specimen cond
.7°C) at 50 %5 percent relative humiditysfor 15 minutes.

:linng action to

anufacturer
ent heat has
itioned at 73
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Figure 18.1
Peak adhesion test sample
1-1/4 x 5 in.
(31.7 x 127 mm)
T ALUMINIUM SHEET
4 in.
(101.6 mm)
HEAT SEALED PORTION
OF TAPE SPECIMEN
|
N
5 in. \
(127 mm) 1 x 9 inches
UNBONDED PORTION OF (25.4 x 2286 mm)
TAPE SPECIMEN TAPE SPECIMEN
\
127x 12 in. \
(305 x 305 mm)
GLASS FIBER DUCT BOARD
$3435 (UNFACED SIDE UP)
18.5 The tgst procedure specified in 18.4 is\{o be repeated for the remaining test specimeng, allowing the
12 by 12 inch (305 by 305 mm) duct boardto cool to room temperature before heat-sealing [specimens to

the aluminun

18.6 The u
extension te
the bent-bac
be clamped

See Figure 1

h sheets.

nsealed end of thésaluminum sheet is to be clamped in the top jaw of a co
nsile tester so that-no contact is made between the jaw and tape specimen. Th
k portion of the tape specimen is to be clamped by a padded lower jaw. The spe
50 that the-free portion of the tape specimen is parallel to the bottom portion wit
8.2.

hstant-rate of
e free end of
icimen should
h no twisting.
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Figure 18.2
Peak adhesion tape specimen
A A
1»&/ )
/ ALUMINUM SHEET —-—
«|— CLAMPED TO UPPER JAW
OF TENSION TEST MACHINE
‘ | HEAT SEALED PORTION
N OF TAPE SPECIMEN
5 in.
(127 mm)
UNBONDED PORTION OF
—=7— TAPE SPECIMEN
-] CLAMP, TQ LOWER JAW
— b OF TENSION TEST MACHINE
S3436 —
18.7 A tengjle load is to be applied to the*tape specimen at a rate of 12 +0.5 inches per[minute (305
+12.6 mm/min) until complete tearing of .the‘tape specimen has occurred.
19 Shear Aldhesion Test
19.1 The shear adhesion strength of tape shall be such that the tape is able to maintain|a load of 10
pounds (44.5|N) for the test duration specified in Table 19.1 without evidence of separation qr slippage in
excess of 1/3p inch (0.8’ mm).
Table 19.1
Shear adhesion test conditions
Application conditions® Dwell time® Test conditions® Test load Test duration
40°F (4.4°C) 15 minutes 40°F (4.4°C) 10 pounds (44.5 N) 6 hours
dry substrate
73.4°F (23°C), 15 minutes 73.4°F (23°C) 10 pounds (44.5 N) 120 hours
50 percent RH 50 percent RH
73.4°F (23°C), 15 minutes 185°F (85°C) 10 pounds (44.5 N) 6 hours
50 percent RH

specified.

@ Application conditions and test conditions shall be controlled within +3.6°F (2°C) and +5 percent relative humidity, where

b Dwell time is the time that the test specimen is in contact with the test panel, at test condition, after heating but prior to the
application of the test load.
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19.2 The shear adhesion strength of aluminum tape is to be determined in accordance with Procedure A
of the Standard Test Method for Shear Adhesion of Pressure-Sensitive Tapes, ASTM D3654, except as
modified in 19.3 — 19.8.

19.3 One specimen from each of four separate rolls of tape are to be tested. Specimens are to be cut in
1 inch (25.4 mm) wide by 6 inch (152 mm) long strips. The cut specimens and uncoated mill finish
aluminum sheeting panels are to be maintained at the application conditions specified in Table 19.1 for a
minimum of 1 hour prior to applying the specimens to the panels.

19.4 After conditioning, the uncoated mill finish aluminum sheet is to be placed on the unfaced side of
the 12 by 12 inch (305 by 305 mm) glass fiber duct board. The tape specimen is to be positioned and heat-

sealed on th Wm@%wm@a@ﬂa@ﬂlat iron with a
capability of|at least 500°F (260°C) and a surface area of at least 5 inches (127 mm) long by 2 inches

(50.8 mm) wlide. The 1 square inch (645 mm?) of tape that is in contact with the test panel |s to be heat-
sealed by placing the iron completely over the area of tape to be sealed. Apply, uniform pressure
distributed apross the aluminum sheet surface area in contact with the face of thedron using a smearing
action to avqid wrinkles. Iron contact time is to be maintained as recommendedby the tape manufacturer
installation ipstructions. The bond indicators located in the sealed area shall indicate that gufficient heat
has been applied. After heat-sealing, the specimen is to be conditioned.at, 73 +3°F (22.8 +1.7°C) and 50
15 percent rglative humidity for 15 minutes.

Figure 19.1

Shear adhesion test sample

1-1/4 x 5 in.

(31.7 x 127 mm)

ALUMINIUM SHEET
AN

1 in.
JIG 'CUTTING LINE \ (25.4 mm)

X

HEAT SEALED PORTION
OF TAPE SPECIMEN

(127 mm)

\ 1

12 x 12 in.

(305 x 305 mm)

GLASS FIBER DUCT BOARD
S3434 (UNFACED SIDE UP)

19.5 The test procedure specified in 19.4 is to be repeated for the remaining test specimens, allowing the
12 by 12 inch (305 by 305 mm) duct board to cool to room temperature before heat sealing specimens are
applied to the aluminum sheets.
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19.6 After dwelling, a clamp with a means to support a test weight is to be placed on the free end of the
specimen. The clamp assembly is to be extended completely across the width of the specimen and is to
be aligned to uniformly distribute the load. The test load specified in Table 19.1 is then to be applied to the
clamp assembly so as not to cause any shear impact force on the specimen. The load is to be applied for
the test duration time specified in Table 19.1. Specimens that rip or tear during this test, and are unable to
support the test load for the test duration specified because of the rip or tear, shall be retested.

19.7 The test panel is to be positioned at 2 degrees from the vertical so that the test substrate forms a
178 degree angle with the extended tape specimen ( Figure 9.1).

19.8 Individual specimens of tape are to be tested in accordance with each of the conditions specified in

Table 19.1. <

pprimpnq that rip ar tear dllring this test and are unable to support the test loa

for the test

duration speq
20 Peak Ad

20.1 Analu
tested as spe

20.2 Test sj
and tested ur]

20.3 Atest
length of the
to be at least
the test pane

21 Surface

21.1 The sy

11.1 and 11.2

22 Mold Gn

221 Them
—12.4 after th

23 Temperature/Pressure Cycling Test

ified because of the rip or tear shall be retested.
hesion Test at 20 Degree Angle

Minum tape specimen shall support a load of 2 pounds (8.9 N) for_ a’period of 24
cified in 20.2 and 20.3. A typical test stand is shown in Figure 10.1.

ecimens are to be prepared as described in 18.2 — 18.5. (Test specimens are to
der ambient conditions of 73.4 +3.6°F (23 +2°C) and 50/+5 percent relative hum

stand is to be positioned so that the test panel forms a 20 degree angle from the
fape adhered to the test panel is to be 6 inchés\(152 mm), and the length of the
7 inches (178 mm). The free end of the tapesspecimen is to be located at the b

Burning Characteristics Test

rface burning characteristics\test for heat-activated aluminum tapes shall be as

owth and Humidity. Test

bld growth and humidity tests for heat-activated aluminum tapes shall be as spe
e tape has,been heated enough to darken the bond indicator devices.

hours when

be prepared
dity.

vertical. The
test panel is
ottom end of

with the test load applied at the free end 6f'the tape specimen as shown in Figuie 10.1.

5 specified in

cified in 12.1

23.1 The t
13.1-13.9.

nperature/pressure cyctnygtestfor heatactivated—atumimuntapesstatt-be—as

24 Burning Test

241

specified in

Aluminum tape shall not flame or glow for more than 60 seconds after withdrawal of the test flame

when mounted as described in 24.2 and 24.3 and tested in accordance with 24.4 — 24.7. Flaming or
glowing shall not travel from the point of application to the far end of the test sample during application of
the test flame or within 60 seconds following removal of the flame. Any particles dropping from the tape
specimens oriented horizontally and at a 45 degree angle shall not ignite untreated surgical cotton.

24.2 Three specimens from one roll of tape are to be tested. The tape specimens are to be firmly applied
to the faced side of a Type "475" rigid glass fiber air duct board substrate using sufficient heat from a heat
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bonding iron to achieve proper bonding as indicated by the tape's bond indicating mechanism. The dwell
time (see Table 19.1) is to be 15 minutes.

24.3 The tape is to be applied to a Type "475" rigid glass fiber air duct board substrate at least 2 inches
(50.8 mm) wider on each side than the tape sample and 36 inches (914 mm) long. The tape is to be 30
inches (762 mm) long and applied so that each end is 3 inches (76.2 mm) from the end of the substrate.
One tape specimen is to be supported with its axis horizontal, one supported with the axis at 45 degrees
from the horizontal and one supported with the axis vertical.

24.4 The apparatus to be employed consists of a Bunsen burner with a 3/8 inch (9.5 mm) diameter tube
and means for controlling the primary air and gas input, a support for the burner, a stopwatch or other
timing device,-and a supply of untreated surgical catton The Bunsen burner is ta be supparted and held in

place by me
The gas use
of 2490 - 25
regulator and

24.5 Prior {
2-1/2 inches
of blue and

(31.8 mm) o
The valve th

246 Thes
minute and t
60 seconds

minute immg
withdrawn a
individual sa

24.7 When
during the e

Bns of a burner stand, ring stand with clamps, or an equivalent type of mecha
] is to be commercial grade or purer propane (bottled) gas having a heating-valu
10 Btu per cubic foot. The gas bottle is to have a regulator and a valve'located
the burner. The tests are to be conducted in a location free from drafts:

0 the application of the burner to the sample, the burner is to be adjusted to prg
(63.5 mm) high. The air and fuel input are to be adjusted such,that the flame hz
yellow. The valve then is to be turned off and the burnerpositioned such thatf
the test flame will impinge the test sample 3 inches (76.2 mm) from the end o
N is to be turned on and the flame ignited.

Lirface of the three samples oriented in the threé)positions is to be exposed to t
hen the flame is to be withdrawn. When flaming or glowing combustion of the s
br less after removal of the test flame, thetest flame is to be reapplied at the san
diately after flaming or glowing combustion of the sample stops. The test flame

nd the duration of flaming or glowing<ombustion of the sample noted. During

mple, the original size and characteristic of the test flame is not to be changed.

terior exposure tests, these particles are to be allowed to fall onto a horizonta

.

nical support.
b in the range
between the

duce a flame
s equal parts
1-1/4 inches
f the sample.

e flame for 1
mple ceases
he place for 1
again is to be
he test of an

particles drop from the sdmple oriented horizontally and 45 degrees from the horizontal

plane 1 foot

(304 mm) bglow the nearest part,of the test sample. The plane is to be covered with a layef of untreated
surgical cottpn except for that-portion of the area directly below the burner extending for a|distance of 6
inches (152.4 mm) measured ‘horizontally in all directions from a vertical axis through the tip|of the burner
flame.

MARKING

25 Genera’

25.1 The tape shall be marked every 36 inches (914 mm) or fraction thereof with:

a)Th

b) Th

e manufacturer's or private labeler's name or identifying symbol;

e distinctive type or model designation;

c) The date of manufacture (at least by quarter and year) which may be in an established or
otherwise traceable code; and

d) Th

25.2

e marking "181A-H."

distinctive marking to identify it as the product of a particular factory.

If the manufacturer produces aluminum tape in more than one factory, each roll of tape shall have a
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PART Il - MASTIC CLOSURE SYSTEMS FOR USE WITH RIGID FIBERGLASS AIR DUCTS

CONSTRUCTION

26 Materials

26.1

Mastic closure systems shall consist of mastic supplied in suitable containers and a suitable scrim

reinforcements (see 26.2). These mastic systems are to be installed in a minimum width of 3 inches (76

mm).

26.2 The fiberglass scrim to be used with the mastic is plain weave, 20 x 10 count, 0.005 in. thick min.,

with a weigh of-+8—+0-2ozfsu- yalu', anda o tensite bilcllgﬂl property of 701bsfm. in both the
warp and fill directions.

Note: The fiberg|ass scrim specified in 26.2 is currently referenced on the installation instructions of rigid duet having been found to
comply with the fequirements of the Standard for Factory-Made Air Ducts and Connectors, UL 181.

27 Glossary

27.1 For the purpose of these requirements, the following definitions apply.

27.2 RECOMMENDED SET TIME — The time specified by the-manufacturer that is needed for a mastic
to dry such that the joint can be moved or the system can be pressurized. See 36.3.

PERFORMANCE

28 Tensile yoint Strength Test

28.1 The ayerage tensile joint strength of mastic system joints shall be not less than 25 poynds per inch
(4.37 N/mm) pf width.

28.2 For the¢ purposes of this test, virgin duct board facing is to be used in the machine [direction. To
verify that thg sample facing is oriented in the machine direction when used during testing, the original cut
sample, and every cut sample.thereafter, is to be marked to indicate the machine direction.| The sample
facing is to be clean and freesfrom dust. The duct board facing is to be cut into three 16 inch (400 mm) long
by 4 inch (100 mm) widepieces and three 16 inch (400 mm) long by 4-1/2 (114 mm) inch widg pieces with
the machine direction~along the width. (This procedure will result in the tensile load being dpplied in the
machine dire¢tion of:the facing.)

28.3 The vi gln ‘Far\lnn used-in-this-test-is-to-be-tested-to \lnrlf\/ that-it has-a-tensile efrannfh greater than

30 pounds per inch (5. 24 N/mm). Three 2 inch (50 mm) by 10 |nch (250 mm) samples of the virgin facing
are to be cut and marked to indicate the machine direction as described in 28.2. The samples are to be
tested, in the machine direction, on a constant rate of extension machine with 2 inch wide clamps. The
distance between the jaws of the clamps shall be 7.1 inches (180 mm) and the test is to be conducted at a
rate to provide a 5 — 15 second break.

28.4 Using the remaining six pieces of duct board facing, position the 4 inch (100 mm) wide and the 4-
1/2 inch (114 mm) wide pieces of facing with an overlap, as shown in Figure 28.1, onto stainless steel
plates. Test specimens are to be prepared at ambient conditions of 73.4 +3.6°F (23 +2°C) and 50 percent
relative humidity. Apply the mastic system over the facing overlap per the manufacturer's
recommendations. By holding on to the stainless steel plates, immediately place samples in a conditioning
chamber maintained at 73.4 +3.6°F (23 +2°C) and 75 5 percent relative humidity for the manufacturer's
recommended set time. See 27.2. After completing the conditioning for the recommended set time, place
one sample in an oven at 150 +5°F (65.5 +3°C) for 7 days. The second sample is to be placed in a
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