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Summary: Autoclave curing processes for epoxy resins are commonly operated by a closed loop 
control that works with input values from several temperature sensors attached to the molds. �ose 
temperature profiles are used to estimate the degree of cure of the resin system and the point of time 
when the curing process should be completed. �is auxiliary solution is often inefficient because it 
leads to extended process cycles and it is unreliable because the degree of cure is not measured directly. 
To make sure that the degree of cure matches the specification demanded by the stress calculation an 
additional material testing procedure is necessary.
�e cure monitoring systems that are commercially available mostly require major modifications to 
the molds such as holes in the tooling surface. �ose modifications can be risk factors especially for 
established manufacturing processes. 
�is publication evaluates and compares two different cure monitoring systems that work without 
any major modifications to the tooling. On the one hand there is an internally developed piezo 
actuator based system that measures the variation of the speed of sound through the matrix during the 
hardening process. On the other hand there is a system provided by Gelinstrumente AG that logs the 
complex electrical resistance of the epoxy using a thin-film sensor. 
Both sensor systems were implemented to monitor the degree of cure during the isothermal 
manufacturing processes of resin specimens simultaneously. 
Two different epoxy resin systems were chosen to perform these tests. �e first one was the 
tetrafunctional Hexflow RTM6 1K from Hexcel, the second one was the difunctional LY564/Aradur 
22962 provided by Huntsman. To calibrate the results and to ensure their reliability the degree of cure 
of the specimen has also been determined by differential scanning calorimetry following ISO 11357. 
�ese reference measurements show that both systems are able to monitor the degree of cure of epoxy 
resins live, continuously and precise enough to use it for a closed loop process control. �erefore the 
results allow us to establish more efficient and more reliable initial cure cycles. Based on these findings 
the step ahead will be the monitoring of the degree of cure during free standing post cure processes.
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