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Scotch-WeldTM

Structural Adhesive Film
AF 3113-5

Introduction 3M™ Scotch-Weld™ Structural Adhesive Film AF 3113-5 is a supported one-side
tacky, non-volatile, thermosetting film adhesive designed for the structural bonding
of metals, epoxy-graphite composites and honeycomb. It has improved high
temperature performance compared to conventional 250°F (121°C) curing film
adhesives. This product offers the following advantages.

• Excellent for surfacing graphite composites providing a smooth void free surface

• Bonds pre-cured graphite composites

• Co-cures and is compatible with most graphite epoxy composites

• Cure temperatures as low as 225°F (107°C)

• Excellent performance from -67°F (-55°C) to 300°F (149°C)

• Resistant to high moisture environments before and after curing

• X-ray opacity allows use of x-ray NDT inspection

• Freedom from volatile by-products during cure permits low pressure bonding

Technical Data May, 2002

Description

M .03 wt.

Weight lb./ft.2 (g/m2): .025 - .035 (122 - 170)

Color: Blue

Form: Centered, non-woven scrim

Base: Modified Epoxy

Note: The following technical information and data should be considered representative
or typical only and should not be used for specification purposes.
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Product Performance

Overlap Shear – Metal to Metal
All properties were measured on 1" wide, 1/2" overlap specimens cut from 0.063"
thick 4" x 7" bonded panels of 2024T-3 alclad aluminum. Tests were conducted per
MMM-A-132. Panels were primed with 3M™ Scotch-Weld™ Structural Adhesive
Primer EC-3960.

Test Temperature Scotch-Weld AF 3113-5 / Scotch-Weld EC-3960
°F (°C) psi (MPa)

-67 (-55) 3700 (25.5)

75 (24) 4000 (27.6)

250 (121) 3100 (21.4)

300 (149) 2200 (15.2)

Floating Roller Peel – Metal to Metal
Peel strength was measured on 1/2" wide specimens cut from 3" x 8" x .063" 2024T-3
bare aluminum panels bonded to 3" x 10" x .025" 2024T-3 bare panels. Tests were
conducted per ASTM D-3167. Panels were primed with Scotch-Weld EC-3960.

Test Temperature Scotch-Weld AF 3113-5 / Scotch-Weld EC-3960
°F (°C) lb./in. (N/25mm)

75 (24) 25 (109)

Double Overlap Shear – Composite to Composite
Properties were measured on double overlap shear specimens consisting of 16 ply
pre-cured epoxy graphite laminates joined with 8 ply pre-cured epoxy graphite
laminates.

Test Temperature Scotch-Weld AF 3113-5
°F (°C) psi (MPa)

-67 (-55) 4000 (27.5)

75 (24) 5000 (34.5)

160 (71) 4800 (33.1)

270 (132) 2000 (13.8)

Flatwise Tensile – Composite to Honeycomb
Properties were measured on 2" x 2" honeycomb sandwich bonds prepared from
3 ply uncured epoxy graphite prepreg face sheets bonded to HRP honeycomb core
in a co-curing operation.

Test Temperature Scotch-Weld AF 3113-5
°F (°C) psi (MPa)

-67 (-55) 850 (5.9)

75 (24) 900 (6.2)

160 (71) 725 (5.0)

Honeycomb Core: HRP, 3/16" cell, 8 lb., 1/2" thick.
Cure Cycle: 2 hours at 350°F (177°C), 45 psi, 4-5°F (2-3°C)/minute temperature rise.

Note: The following technical information and data should be considered representative
or typical only and should not be used for specification purposes.
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Composite Surfacing Properties

• Smooth Void Free Surface
3M™ Scotch-Weld™ Structural Adhesive Film AF 3113-5 has been successfully
used as a surfacing film for epoxy graphite composites. It has been found to provide
a smooth, void free surface both initially and after the film has been aged for up to
10 days at 90°F (32°C) and 80% relative humidity.

• Minimizes Honeycomb Mark Off
There is no indication of resin bubbling or resin penetration of the pre-preg resin
through the surfacing film. Honeycomb mark off or telegraphic through composite
skins is minimized by using Scotch-Weld AF 3113-5 as a surfacing resin.

• No Paint Blistering
Panels surfaced with Scotch-Weld AF 3113-5 have been primed and painted using
a conventional aircraft painting procedure. Exposure of the painted panels to
140°F (60°C) water immersion or 120°F (49°C) + 100% relative humidity
exposure has shown no paint blistering or other degradation of the painted surface.

Beam Shear – Composite to Honeycomb
Properties were measured on 3" x 6" honeycomb sandwich bonds prepared from
3 ply uncured epoxy graphite prepreg face sheets bonded to HRP honeycomb core
in a co-curing operation.

Test Temperature Scotch-Weld AF 3113-5
°F (°C) psi (MPa)

-67 (-55) 750 (5.2)

75 (24) 650 (4.5)

160 (71) 500 (3.4)

Honeycomb Core: HRP, 3/16" cell, 8 lb., 1/2" thick.
Cure Cycle: 2 hours at 350°F (177°C), 45 psi, 4-5°F (2-3°C)/minute temperature rise.

Prebond Shop Out-Time Relative Humidity Exposure Data
Exposure: 90°F (32°C) and 80% Relative Humidity.

A. Double Overlap Shear Epoxy Graphite Laminates (Pre-Cured)

Test Temperature Control 10 days
°F (°C) psi (MPa) psi (MPa)

270 (132) 2000 (13.8) 1750 (12.1)

B. Flatwise Tensile Composite to HRP Honeycomb (Co-Cured)

Test Temperature Control 10 days
°F (°C) psi (MPa) psi (MPa)

160 (71) 725 (5.0) 650 (4.5)

Product Performance
(continued)

Note: The following technical information and data should be considered representative
or typical only and should not be used for specification purposes.
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Environmental Exposure Data
Exposure: 160°F (71°C) and 100% Relative Humidity.

Double Overlap Shear – Epoxy Graphite Laminates (Pre-Cured)

Test Temperature Control 14 days 41 days (1000 hrs.)
°F (°C) psi (MPa) psi (MPa) psi (MPa)

75 (24) 5000 (34.5) 5000 (34.5)

160 (71) 4800 (33.1) 3800 (26.2)

Product performance data has been obtained in the 3M laboratory under the
conditions specified. Test specimens were prepared using the general application
methods procedures described in the product application section of this data sheet.

Product Application Surface Preparation
A thoroughly cleaned, dry, grease-free surface is essential for maximum performance.
Cleaning methods which will produce a breakfree water film on metal surfaces are
generally satisfactory.

A. Aluminum (optimized FPL etch – 3M Company, EAD Test Method C-2803)
1. Vapor Degrease – Perchloroethylene condensing vapors for 5-10 minutes.
2. Alkaline Degrease – Oakite 164 solution (9-11 oz./gallon water) at 190°F ±

10°F (88°C ± 5°C) for 10-20 minutes. Rinse immediately in large quantities of
cold running water.

3. Acid Etch – Place panels in the following solution for 10 minutes at 150°F ±
5°F (66°C ± 2°C).
Caution: Use adequate respiratory, eye and skin protection when using etch
solutions.
Sodium Dichromate (Na2Cr2O72H2O) 4.1 - 4.9 oz./gallon
Sulfuric Acid, 66° Be 38.5 - 41.5 oz./gallon
2024T-3 aluminum (dissolved) 0.2 oz./gallon minimum
Tap Water as needed to balance

4. Rinse – Rinse panels in clear running tap water.
5. Dry – Air dry 15 minutes; force dry 10 minutes at 150°F ± 10°F (66°C ± 5°C).
6. It is advisable to coat the freshly cleaned surface with primer within 4 hours

after surface preparation.

Primer Application
3M™ Scotch-Weld™ Structural Adhesive Primer EC-3960 corrosion inhibiting
primer has been successfully used with 3M™ Scotch-Weld™ Structural Adhesive
Film AF 3115-5 using the following procedure:
Spray Application: Refer to Scotch-Weld EC-3960 technical data sheet for
equipment and technique.

Primer Dry Cycle:
Air Dry: 30 minutes at ambient temperature.
Force Dry: 60 minutes at 250°F (121°C) in an air circulating oven.
Primer Thickness: Approximately 0.15 mils dry.
See Scotch-Weld EC-3960 technical data sheet for application techniques.

Product Performance
(continued)

Note: The following technical information and data should be considered representative
or typical only and should not be used for specification purposes.
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Product Application
(continued)

B. Cured Epoxy-Graphite Laminate
Use of a resin impregnated peel ply may be used to provide a uniform bonding
surface. The following procedure is suggested with or without the use of a peel ply.

1. Abrade with 180 grit paper or 3M™ Scotch-Brite™ Cleaning Pad (do not cut
through resin into reinforcing fibers).

2. Degrease using acetone or methylethyl ketone using an unsized cheesecloth pad.

3. Air dry for two hours minimum.

C. HRP Honeycomb Core
1. Remove visual accumulations of dust and dirt with an air blast.

2. Dip core in acetone or methylethyl ketone bath for 60 seconds.

3. Air dry for 2 hours minimum or 15 minutes at 150°F (66°C).

Film Layup
OST films are designed to facilitate the removal of air from large area solid panel
construction. Application of vacuum to the assembly prior to and during the initial heat
cycle is normally required (see cure conditions below).

1. Cut a portion of film sufficient for the application with the liner in place.

2. Remove the protective liner and apply the high tack side of the film against the
substrate (high tack side is adjacent to the liner).

3. Position the film and rub out all air between the adhesive and the substrate (use of a
rubber roller will facilitate this process).

4. Complete assembly and cure.

Cure Cycle
3M™ Scotch-Weld™ Structural Adhesive Film AF 3113-5 is designed to cure in the
225°F to 350°F (107°C to 177°C) temperature range.

For bonding aluminum and cured epoxy graphite laminates a cure cycle of 60 minutes
at 250°F (121°C), 40-50 psi, with a temperature rise rate of 4-5°F (2-3°C)/minute is
suggested. Alternately, cure temperatures up to 350°F (177°C) may be used if desired.

For co-curing applications with epoxy graphite pre-preg, a cure cycle of 2 hours at
350°F (177°C) at 40 psi with a temperature rise rate of 4-5°F (2-3°C)/minutes has been
found to be satisfactory.

For large panel constructions which are autoclave cured, the application of vacuum for
15 to 20 minutes prior to application of heat and pressure is suggested. In some cases it
may be desirable to maintain the vacuum during the heat up cycle to about 120°F
(49°C) to assist in providing void free bonds.

Following cure it is suggested that pressure be maintained until the assembly has
cooled below 200°F (93°C).
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To request additional product information or to arrange for sales assistance, call toll free (800) 235-2376.
Our fax number is (417) 869-5219. Address correspondence to: 3M Aerospace Central, 3211 E. Chestnut
Expressway, Springfield, MO 65802.

For Additional
Information

Refer to Product Label and Material Safety Data Sheet for health and safety information before using this
product. For additional health and safety information, call 1-800-364-3577 or (651) 737-6501.

Precautionary
Information

3M MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. User is
responsible for determining whether the 3M product is fit for a particular purpose and suitable for user’s
method of application. Please remember that many factors can affect the use and performance of a 3M
Engineered Adhesives Division product in a particular application. The materials to be bonded with the
product, the surface preparation of those materials, the product selected for use, the conditions in which
the product is used, and the time and environmental conditions in which the product is expected to
perform are among the many factors that can affect the use and performance of a 3M product. Given the
variety of factors that can affect the use and performance of a 3M product, some of which 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.

Important Notice

If the 3M product is proved to be defective, THE EXCLUSIVE REMEDY, AT 3M’S OPTION, SHALL BE TO
REFUND THE PURCHASE PRICE OF OR TO REPAIR OR REPLACE THE DEFECTIVE 3M PRODUCT.
3M shall not otherwise be liable for loss or damages, whether direct, indirect, special, incidental, or
consequential, regardless of the legal theory asserted, including, but not limited to, contract, negligence,
warranty, or strict liability.

Limitation of Remedies
and Liability

This Engineered Adhesives Division product was manufactured under a 3M quality system registered to ISO 9002 standards.

ISO 9002

Printed in U.S.A.
©3M 2002 78-6900-1290-7 (5/02)

Recycled Paper
40% pre-consumer
10% post-consumer
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Aerospace Department
Engineered Adhesives Division
3M Center, Building 220-8E-05
St. Paul, MN 55144-1000
www.3M.com/aerospace

Storage 3M™ Scotch-Weld™ Structural Adhesive Film AF 3113-5 must be stored at 0°F
(-18°C) or lower. It should be permitted to warm thoroughly to room temperature
before using to prevent moisture condensation.

When stored at 0°F (-18°C) or below, the shelf life is 6 months from date of
shipment from 3M.


