Thin multilayer polymer films analyzed by DSC and TMA
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Besides food safety regulations, multilayer packaging films used in the food industry have to fulfill a wide variety of technical and commercial requirements. These involve shelf life, transportation, tear resistance, barrier properties and sales appeal. Modern packaging materials consist of several different thin polymer films bonded together in different ways to form a multilayer film. 
The polymers most widely used are polyethylene, polypropylene or polyamides [1]. A multilayer film provides a range of properties which cannot be obtained from a monolayer film alone. Since the polymers exhibit different melting behavior, information about the different layers can be obtained from differential scanning calorimetry, DSC, and thermomechanical analysis, TMA [2]. 
The results of the analysis of a 0.1-mm multilayer film are presented. The TMA measurement conditions were optimized to obtain precise information about the different layers, the nature of the polymers and the thickness of each layer (Fig. 1). The latter was also measured by light microscopy to verify the TMA results.
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Figure 1 TMA and DTMA curves, measured at 5 K/min using a probe force of 0.1 N. 
 By evaluation (integration) of the peaks in the derivative TMA (DTMA) curve, the thickness of the different layers can be determined (lower diagram).
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