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Composite Materials Characterization Inc.

A Consortium of Firms founded to pool resources for
characterizing new composite materials and processes.

Members Include

Lockheed Martin (including Grumman and LTV)
Sikorsky (United Technologies)

General Electric Aircraft Engines

Rohr

Dow Chemical

The Consortium is currently seeking new members.



Benefits include:
Pooling of resources to characterize more materials

Technical interchange on the material properties and
processing of new materials

A role in selecting materials to characterize



CMC has developed:

A Screening Matrix

Test Methods

The matrix and methods were selected and developed by the
technical committee of CMC to meet the needs of the various

members.

Methods were selected that would efficiently screen materials
for their utility in aerospace applications.

The methods and screening process are mature, in place for
7+ years, over 40 materials investigated.



CNMC No. of

Method Specimens Test Panel ID
Task Reference | per Material | Condition
Prepreg Acceptance
Prepreg visual P1-1 1 RTA Prepreg
Prepreg Gel Time P1-3 3 350°F Prepreg
Prepreg Tack P1-5 3 RTA Prepreg
Prepreg Flow P1-2 3 350°F Prepreg
Prepreg Volatiles P1-4 3 350°F Prepreg
Prepreg Resin Content P1-6 3 per method | Prepreg
Prepreg Fiber Areal Weight P1-6 3 RTA Prepreg |
Drape P1-7 3 RTA PrepreL
Prepreg Viscosity (DMA) P1-8 1 per method | Prepreg
Prepreqg DSC 1 |




Laminate Quality

C Scan P3-1 entire panel | per method | Ali
Laminate Density P3-3 3/panel RTA Ali
Cured Ply Thickness P3-2 per method RTA Ali
Fiber Volume/Vaid Content | P3-4 & P3-6 3/panel ~ | per method | Ali
Photomicrograph P3-6 1 per method | All




Physical/Mechanical Tests

0° Tension P6-1 | 5 RTA ZDT
90/0° Compression P6-2 | 5 RTA ZDC
0° Compression Modulus P6-3 | 3 RTA ZDT
+/-45° |In Plane Shear P64 | 3 RTA APT
3 ETW APT
Open Hole Tension P65 | 5 RTA QIT
3 -65°F A QIT
Open Hole Compression P66 | 3 RTA TPL-QI
P66 | 9 ETW TPL-Q
Bolt Bearing Strength P6-7 | 5 RTA QiT
Compression After Impact P6-8 | 4 RTA QIPIC
Microcracking P52 | 2 Thermal cycling QICRK
3 | Mechanical Cycling
Dry Glass Transition 1 TPL-QI
Wet Glass Transition 1 TPL-QI
Dry Tg by DSC 1 TPL-QI
Wet Tg by DSC 1 TPL-QI
Dry Tg by TMA (expansion) 1 TPL-QI
Wet Tg by TMA (expansion) 1 TPL-QI




Common Issues

Specimen Preparation

Panel Quality
Flat
Uniform Thickness
No evidence of dry spots .
No evidence of delamination.
No evidence of fiber waviness or marcelles.
Ply’s need to be aligned +/- 1 degree or better.
Fiber nesting in fabrics needs to be addressed in panel fabrication
procedures. .

Any panel problems need to be fully documented



Tabbing

Tabs need to be aligned and symmetrical.
Are there unwanted bending moments introduced by the test set up/

Adhesives and tab materials must withstand environmental conditioning and
test extremes

Tabs need to be strain compatible with the test specimens
similar coefficients of thermal expansion
tabs should be relatively similar or more compliant than the test specimen

Common Tab Materials

0/90 tape or woven glass/epoxy tabs (G11 printed circuit board material,
Scotchply 9009)

Same material as the test specimen



Adhesives

Strong enough to hold the tabs
Free of voids and discontinuities
Permits control of flow so that a uniform fillet can be achieved

Relatively compliant



Machining of Coupons

Orientation needs to be +/- 1 degree or better
Specimens should be square (not tapered or trapezoidal)
Edges should be a smooth as possible

Special attention should be paid to the areas where loads are introduced
(tabs, ends of end loaded specimens)
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Figure P6—1(1) Q° Tension Specimen
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1. All dimensions are ininches.

NOTES:
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P6—2(1) Compression Strength Test Specim?l
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1. All dimensions in inches.
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unidirectional tape with 30/Q tape lay-up, and 0.128 in. (3.25
mm} nominal for fabricZRTM specimen unless otherwise

specified.

4, Tabbing material from same panel as coupons.

November 11. 1984 Page 185
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Figure P8—3(1) Compression Modulus Test Specimen
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Figure P6~—5(1) Open-Hole Tension Specimen
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Figure P6—6(1) Open-Hole Compression Specimen
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NOTES:
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Figure P6—6(2) Stabilizer Plates for Open-Hele Compression Test
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Notes: 1, All dimensions in inches.
2. Materal D-2 Steel (harden and draw to Ac 56-58)
ofr 17-4 Ph Stainless Stesl
A, Two stabilizer plates required.
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Figure P6-—7(2) Bearing Test Fixture
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