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1.

11

1.2

SCOPE:

This recommended practice establishes a generic composite reference standard that will
accommodate nondestructive inspections (NDI) on the full array of glass fiber and carbon fiber
laminates found on aircraft.
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1.3 Supporting Data:

Through-transmission ultrasonics was applied to the series of existing Boeing, Douglas, and Airbus
laminate standards, as well as, material samples gathered from a variety of sources, in order to
measure the velocity and relative attenuation properties in the laminates. Acoustic impedance for
these materials was then derived using measured velocity and material density values. Upper and
lower bounds for these key material properties were established for both carbon graphite (tape and
fabric) and fiberglass laminates. A material search identified G11 Phenolic as a material that has

velocity, acous
and fiberglass,
laminates. WH
was decided th
(£10%) found

similar laminat
from one batcH
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is easy to mac
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2. REFERENCES:
2.1 Applicable Doq

The following [
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2.1.1 U.S. Govern

tic Impedance, and attenuation values that closely matched those d
More precisely, the G11 properties are midway between graphite
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at G11 is ideally suited for use as a generic standard because of the
vithin laminate specimens, as well as, variations reported‘during fie
b structures. In addition, it was found that the consistenAcy of G11 R
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NEMA Publications: Available from NEMA, 1300 North 17th Street, Suite 1847, Rosslyn, VA
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3. TECHNICAL RE

2.2 Nomenclature:

ARP Aer
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OEM

ospace Recommended Practice
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Nondestructive Testing

ional Electric Manufacturers Association

Original Equipment Manufacturer
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0.800"
20.32 mm
. i . S

FIGURE 1 - G11 Solid Laminate Standard Set
(numbers in circles represent skin thickness, in inches [or mm in brackets], of each
flat bottom hole)
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FIGURE 2 - Front and Back Photos of G11 Solid Laminate Set

-6 -
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3.2 Acceptance Criteria:

« The G11 Laminate Reference Standards must be certified by a series of mechanical thickness
measurements. The material thickness in each flat-bottomed hole must be measured using
micrometer or other thickness measurement device that is traceable to primary or secondary
standards and has a resolution of 0.001 inch [0.0254 mm]. Measurements shall be made at a
minimum of three places within the hole, spaced approximately 1/2 inch [12.7 mm] apart, and
recorded. All measurements shall meet the required thickness tolerance callout.

3.3 Engineering Dgsign Drawings:

Engineering design drawings for composite laminate reference standards.are as shown in Figures 3
through 6.

4. NOTES:
4.1 Key Words:

Non-destructive inspection, composite laminate, referen¢eé standards, NDI

PREPARED UNDER THE JURISDICTION OF
ATA/IATA/SAE COMMERCIAL AIRCRAFT COMPOSITE REPAIR COMMITTEE (CACRC)
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FIGURE 3 - G11-STD-1 - G11 Standard - 0.050" (0.050 inches, 1.270 mm)
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