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1.3.2 Class shall specify prepreg product form. For example,
Class 1 — Unidirectional carbon fiber prepreg tape
Class 2 — Woven carbon fiber fabric prepreg
Class 3 — Unidirectional glass or quartz fiber prepreg tape
Class 4 — Woven glass or quartz fiber fabric prepreg

1.3.3 Grade shall specify nominal fiber areal weight in grams per square meter (gsm). For

example,
Grade 145 — 145 gsm nominal fiber areal weight
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2.4

2.5

2.6

ASTM D 3531

ASTM D 3532

ASTM D3776

ASTM D 3878

ASTM D 6641

ASTM E 29

ASTM E 168

ASTM E 1252

ISO Publications :

ISO 9000

NMS 451 Rev B

Material Prepreg

Standard Test Method for Resin Flow of Carbon Fiber-Epoxy
Prepreg

Standard Test Method for Gel Time of Carbon Fiber-Epoxy
Prepreg

Standard Test Methods for Mass Per Unit Area (Weight) of
Fabric

Standard Terminology Composite Materials

Standard Test Method for Determining the Compressive
Properties of Polymer Matrix Composite Laminates Using a
Combined Loading Compression (CLC) Test Fixture

Using Significant Digits in Test Data to Determine Conformance
with Specifications

General Techniques of Infrared Quantitative Analysis
Standard Practice for General Techniques for Obtaining
Infrared Spectra for Qualitative Analysis

Quality Management Systems

SACMA Publications (available from American Composites Manufacturers Association,
1010 N Glebe Rd., Suite 450, Arlington, VA 22201, http://www.acmanet.org):

SACMA SRM 10R-94
SACMA SRM 18R-94

SACMA SRM 23R-94

SACMA SRM 20R-94
SACMA SRM 25R-94

Calculation of Fiber Volume of Composite Test Laminates
Glass Transition Temperature (Tg) Determination by DMA of
Oriented Fiber-Resin Composites

Resin Content and Fiber Areal Weight of Thermoset Prepreg
with Destructive Technique

High Performance Liquid Chromatography of Thermoset Resins
Onset Temperature and Peak Temperature for Composite
System Resins Using Differential Scanning Calorimetry (DSC)

US Government Publications

29 CFR 1910.1200

DOT/FAA/AR-06/10

DOT/FAA/AR-07/3

MIL-D-3464

MIL-PRF-131

CMH-17

Hazard Communication, Occupational Safety and Health
Standards

Guidelines and Recommended Criteria for the Development of
a Material Specification for Carbon Fiber/Epoxy Fabric Prepregs
Guidelines and Recommended Criteria for the Development of
a Material Specification for Carbon Fiber/Epoxy Unidirectional
Prepregs Update

Desiccants, Activated, Bagged, Packaging Use and Static
Dehumidification

Barrier Materials, Watervaporproof, Greaseproof, Flexible,
Heat-Sealable

Composite Materials Handbook (formerly MIL-HDBK-17)
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3.

3.1

3.2

3.2.1

TECHNICAL REQUIREMENTS:
Detail Specification :

The requirements for a specific fiber reinforced unidirectional tape and fabric epoxy
prepreg product shall consist of all requirements specified herein in addition to
requirements specified in the applicable detail specification. In case of conflict between
requirements of this basic specification and an applicable detail specification,
requirements of the detail specification shall govern.

Constituent Material Requirements

Material supplied in accordance with this specification shall consist of epoxy resin and
fiber. The definitions of fiber lot, resin batch, and prepreg batch are in accordance with
DOT/FAA/AR-06/10 and DOT/FAA/AR-07/3.

Epoxy Resin System:

The resin system shall be an epoxy-based resin that is capable of meeting the
requirements of this specification; no separate specification exists for the resin system.

Any changes to the epoxy resin system since qualification shall be re-approved by
NCAMP. Blending of raw ingredient or resin lots are permitted only if the blend ratios are
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3.5

3.5.1

Laminate (Cured Prepreg) Requirements
Test Laminate Fabrication and Baseline Cure Process:

The test laminate fabrication and baseline cure process shall be in accordance with
NCAMP Process Specification NPS 81451 “MH” cure cycle. In order to facilitate
individual specimen traceability, individual specimen numbering and/or skewed lines
must be written or drawn across each sub-panel as shown in Figure 1.

For dry testing, specimens must be kept in a desiccator or dried at 160°F+5°F for 120 to
130 hours. After drying, specimens should be kept in a desiccator until mechanical
testing. Alternatively, the specimens may be left at ambient laboratory condition for a
maximum of 14 days until mechanical testing (no drying will be required if specimens are
tested within 14 days from the date they were cured). Ambient laboratory condition is
defined as 70°F+10°F. Since moisture absorption and desorption rate for epoxy is very
slow at ambient temperature, there is no requirement to control relative humidity levels.

Figure 1 — Specimen Traceability Line

3.5.2 Cured Laminate Physical Properties:

The cured laminate physical properties listed in Table 3 shall conform to the values and
limits listed on the corresponding detail specification.
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3.6.1.2

3.6.1.3

3.6.2

3.6.2.1

3.6.2.1.1

3.6.2.1.2

A non-contaminating separator paper or release/poly film with differential release shall
be used on the prepreg to permit easy removal of the preimpregnated material from
the roll without loss of resin, tearing, shredding, fiber realignment, or other damage.
The paper or film material shall be capable of being cut cleanly without other visible
damage and shall not contaminate the prepreg.

Material Handling:

All rolled material greater than 24 inches wide shall be supported at all times by the
ends of the internal fiberboard tube and kept horizontal. Unless otherwise specified
by the purchaser, the fiberboard tube shall extend a minimum of 2 inches past the
separator film for this purpose. The material shall not be allowed to rest against any
surface, and except for rolls of 24.0 inches or less in width, shall not be allowed to rest
in a vertical position. Wider width rolled material may be momentarily rested against a
surface or in a vertical position only while being transferred to or from storage. Core
size shall be defined in detail specifications.

Thawing Rolled Materials:

Preimpregnated materials shall be allowed to warm at ambient temperature until
moisture does not condense on the packaging (i.e. prepreg temperature is above dew
point). The material out-time shall be recorded by the distributor and purchaser. The
material out-time between manufacture and shipment at supplier location shall be in
accordance with 5.2.3.

NOTE - No form of applied or direct heat shall be used to accelerate the thawing
process.

Prepreg Life Requirements:

Definitions for storage life, handling life, staging life, and out-time are shown in Figure
2.

Storage Life: The prepreg rolls shall be stored in sealed moisture-proof bags in a
clean and dry area. The prepreg rolls shall be supported at all times by the ends of
the internal fiberboard tube and kept horizontal, and shall not have any objects resting
on top of them.

The prepreg has a storage life of 12 months from the date of manufacture when
stored in accordance with the conditions above at maximum storage temperature of -
18 °C (0 °F). Temperature excursions up to 10°F, such as during shipping and freezer
defrost cycles, for a cumulative maximum of 14 days is permitted.

For purposes of tracking the storage life, the time shall be measured from the date of
manufacture, unless otherwise specified in the purchase order. Material that has
been stored for a time period longer than the maximum storage life shall not be used
until tests have been performed to extend the storage life as defined by 3.6.2.1.3 or
the user’s process specifications.
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3.7  Environmental, Health, and Safety

3.7.1 Equipment, materials, solutions, and emissions (if applicable) shall be controlled,
handled, used, and disposed of in accordance with all local, State, and Federal
Government Safety, Health, and Environmental Affairs (SHEA).

3.7.2 The delivered prepreg system shall fulfill the local requirements of the health and safety
laws of the country of the purchaser. When processing the prepreg in the composite
shop, there shall be no health hazards or emissions that require special measures to be
taken to protect the environment.

3.7.3 The manufacturer shall inform the purchaser about the safe handling procedures of the
material. The Material Safety Data Sheet (MSDS) shall be made available to the
purchaser.

3.8 Defects During Usage:

3.8.1 Defects, as defined by this specification, which are not marked by the supplier but found
in the prepreg material after acceptance shall be cause for rejection and the defective
material may be returned to the supplier. Defects caused by user mishandling, improper
storage, or expiration of storage or out-life are not the responsibility of the supplier and
shall not be cause for rejection back to the supplier.

3.9  Qualification Requirements
Materials shall be qualified in accordance with an NCAMP test plan.
3.10 Material Re- Qualification and Equivalency

3.10.1 If any change occurs relevant to this specification or the PCD, NCAMP reserves the right
to require a re-qualification or equivalency demonstration by the prepreg manufacturer to
validate that the changed material is equivalent to the material in the initial qualification.
The extent of the re-qualification program will depend on the nature of the change of the
material or the material processing. DOT/FAA/AR-06/10 and DOT/FAA/AR-07/3 provide
guidance in this area.

3.10.2 Equivalency is limited to the evaluation of minor changes in a material’'s constituents,
manufacturing process, or fabrication (e.g. curing) process used with a material.
Significant changes to the prepreg material will require a full qualification program and a
separate specification.

3.10.3 It is the responsibility of the material supplier to conduct testing to demonstrate that the
current material, when processed to the baseline process specification, will generate
composite properties statistically equivalent to the properties of the original materials.

3.11 Process Control Document

3.11.1 The supplier shall prepare and control a Process Control Document (PCD) in accordance
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5.3.1

5.3.2

5.3.3

8.1

Store material at or below O°F.

If requested by the supplier and documented on the purchase order, retain the shipping
container, spools, and temperature recording instruments for return to the supplier.

For personnel safety when receiving shipments with dry ice, carbon dioxide concentration
shall be below permissible level (typically 30,000 ppm for short-term exposure) before
entering the truck bed. Consult Occupational Safety & Health Administration (OSHA) for
more safety information.

ACKNOWLEDGEMENT:

A vendor shall mention this specification number and the applicable detail
specification number and their revision letters, if any, in all quotations and when
acknowledging purchase orders.

REJECTION:

Prepreg rolls not conforming to this specification and the applicable detail
specification, or to modifications authorized by purchaser, will be subject to
rejection.

NOTES:

Definitions :

For definitions that are not provided in this specification or other applicable NCAMP
specifications, the definitions in DOT/FAA/AR-06/10 and DOT/FAA/AR-07/3 shall apply.
For definitions not provided in DOT/FAA/AR-06/10 and DOT/FAA/AR-07/3, the definitions

in ASTM D3878 shall apply. For definitions not provided in ASTM D3878, the definitions
in CMH-17 (formerly MIL-HDBK-17) shall apply.
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