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RATIONALE

ARP1926 has been reaffirmed to comply with the SAE Five-Year Review policy.

FOREWORD

This SAE Aerospace Recommended Practice (ARP) is intended as a guide for the
collection of electrical properties of resins during cure or thermal cycling.
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1.

1.1

1.2

1.3

1.4

1.5

SCOPE:

This document describes a standard method to collect and report dielectric
data for the purpose of monitoring or studying the cure of composites.

Systems Addressed:

Only systems commercially designed for dielectric cure monitoring are
addressed.

Assumptions:

It is assumed that the purpose for recording dielectric (and electrical)
parameters is one of the following:

a. Investigation
b. Quality assurance
c. Process control

A certain degree of computerization is required.
Correlation and Data Reduction:

The methods for correlation and data reduction are quite varied and out of
the scope of this publication. The novice should refer to Section 4 and the
references listed in Section 2 as required.

Field of Application:

The monitoring of electrical properties during cure has been found useful for
bonded joints and composite materials. Variations of this procedure have
been used to evaluate the cure on a wide variety of products including
aircraft structure, printed circuit boards, automotive parts, and other
applications where process monitoring can lead to greater knowledge of the
process, cost savings, or product improvements.

Interpretation:

A detailed discussion of the interpretation of dielectric data and its
application to the monitoring and control of cure is beyond the scope of this
document. In general, a dielectrometer makes admittance measurements of the
circuit that includes the dielectric sensor. If the geometry of the sensor
is known, then the measured permittivity and loss factor of the material can
be calculated and correlated to a change in the chemical and mechanical
properties of the resins. The papers listed in Section 2 provide readings on
industry studies.
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2. REFERENCES:
2.1 Applicable Documents:

This section has a list of articles published by researchers using and
developing dielectric cure monitoring techniques.

2.1.1 Senturia, S.D., Shepphard, N.F., "Dielectric Analysis of Thermoset Cure,"
Advances in Polymer Science, Vol. 80, Springer-Verlag, 1986

2.1.2 Ciriscioli, P.R., Springer, G.S., "Dielectric Cure Monitoring - A Critical
Review," 34th International SAMPE Meeting, May 1989

2.1.3 Sanford, W.M., McCullough, R., "Modelling the Viscosity and Dielectric
Behavior During the Cure of Epoxy Matrix Composites,” 34th International
SAMPE Meeting, May 1989

2.1.4 Michaeli, W., Burkhardt, G., "Dielectric Sensors for Low Cost Cure
Control," 34th International SAMPE Meeting, May 1989

2.1.5 Yalof, S., "ETMA & Unirelax: New Directions for the Testing, Controlling
and Analysis of Non-Metallics," 34th International SAMPE Meeting, May 1989

2.1.6 Yalof, S., "Mechanical Properties, Dielectric Measurements and the Thermal
History of Polymers," 34th International SAMPE Meeting, May 1989

2.1.7 Allen, J.D., "In-Process Dielectric Monitoring of Polymeric Resin Cure,"
34th International SAMPE Meeting, May 1989

2.1.8 May, C.A., Whearty, D.J., Fritzen, J.S., "Composite Studies by Dielectric
and Calorimeter Analysis," 34th International SAMPE Meeting, May 1989

2.1.9 Kranbuehl, D., Eichinger, D., Rice, D., Tully, H., Koury, J., "In-Situ
Measurement and Control of High Temperature Processing Properties of PMR-
15," 34th International SAMPE Meeting, May 1989

2.1.10 Day, D.R., Shepphard, D.D., "Moisture Diffusion Monitoring in Polymers
With Microdielectric Sensors," 34th International SAMPE Meeting, May 1989
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