Appendix B:  Composite mechanical testing
CRAG method 200:

method of test for flexural modulus and strength of reinforced plastics
Reference: PT Curtis, CRAG test methods for the measurement of the engineering properties of fibre reinforced plastics, Royal Aerospace Establishment Technical Report TR-88-012, February 1988.
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ure test for reinforced plastic specimens with a span-to-depth ratio high enough to produce bending failure.  The materials tested may be either unidirectional or woven material.  The material direction under investigation must be oriented along the specimen.  In this coursework assignment, the surface fibres will be parallel to the long axis of the tested beam, regardless of any indicated laminate stacking sequence from the manufacture.  Specimen width and thickness should be uniform to within 0.05 mm.  A jig should be used to ensure accurate alignment.  Load should be increased uniformly to cause failure within 30-180 seconds.  If flexural modulus values are required, the central defection of the beam versus load should be recorded.  We will use the deflection of the crosshead in order to get through the number of samples in the allocated period.  The flexural test is primarily for material control purposes and will not provide reliable tension or compression data.  The test results will depend on the actual fibre volume fraction (Vf) of the laminate.
For the purpose of this practical, it is suggested that the span = 90 mm and the crosshead speed = 5 mm/min.

Calculations
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The flexural modulus (EF) and flexural strength (σ’F) in N/m2 (also denoted as Pa) are given by the following equations and reported results should be accompanied by the calculated fibre volume fraction and actual beam thickness:
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where:
m
= slope of the linear portion of the load/deflection graph (N/m)
P
= load at failure
S
= span between the supports (to ±0.2%)
t
= specimen thickness
w
= specimen width

	Table: Recommended span requirements

	Composite reinforcement
	Alignment of fibres to beam axis
	Span/thickness (±1mm)

	Unidirectional carbon fibre
	0°
	40/1

	Unidirectional carbon fibre
	90°
	25/1

	Woven carbon fibre
	0°/90°
	25/1

	Unidirectional glass fibre
	0°
	20/1

	Unidirectional glass fibre
	90°
	20/1

	Woven glass fibre
	0°/90°
	20/1

	Woven aramid fibre
	0°/90°
	16/1


Cite this document as: John Summerscales, Composite mechanical testing, University of Plymouth module MATS324 Appendix B, http://www.tech.plym.ac.uk/sme/mats324/AppendixB.doc, accessed at <time> on <date>.

CRAG method 100: method of test for interlaminar shear strength (ILSS) of reinforced plastics
Reference: PT Curtis, CRAG test methods for the measurement of the engineering properties of fibre reinforced plastics, Royal Aerospace Establishment Technical Report TR-88-012, February 1988.
This is a three point flexure test for reinforced plastic specimens with a span-to-depth ratio low enough to produce matrix shear failure.  The test may be used for any form of material, subject to the validity requirements below.  The test specimen must be axially orthotropic.  All dimensions must be parallel to ± 0.05 mm.  The specimen must be located centrally on the support rollers.  the loading roller must be constrained to move vertically above the centreline of the specimen.  A jig shall be used to ensure accurate alignment.  load shall be increased uniformly to cause failure within 15-45 seconds.
For the purpose of this practical, it is suggested that the span = ~16 mm and the crosshead speed = 1 mm/min.

Calculation

Accurately measured values of t and w must be used.  Adjustment of the result to a standard volume fraction (Vf) is not permissible.  The ILSS value and fibre volume fraction should be reported.  It is important to note that ILSS is highly dependent upon the span-to-depth ratio.  The ILSS is given by:
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For the result to be meaningful, the failure mode must be either single or multiple shear or plastic deformation with evidence of shear failure.  Flexural failure or plastic deformation without evidence of shear failure will only produce a lower bound of ILSS.
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