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component. When the temperature is above Tg, the polymer 
chains overcome inter-chain forces resulting in softening 
the polymer which is enough for deformation. Again when 
the polymer with temporary shape is heated, the chain 
relaxes which results in returning the polymer to its original 
shape. This has been described by schematic representation 
in the Figure 5. 

The added heat indicator gains enough energy for ring 
opening reaction at around 100 °C as presented in the Figure 
2. When cooled merocyanine returns to the closed form 
independent of the changes taking place in the polymer 
chains. 

IV. CONCLUSION 

A shape memory polymer with an integrated heat 
Indicator has been successfully fabricated in a very simple 
approach. With mere PTU, it  is  difficult  to  recognize  
the reasons for the deformation process that the polymer 
undergoes when it returns to its original shape. However, 
with the spiropyran in the matrix, it enables one to 
recognize if the deformation of the polymer was due to the 
heat applied by the change of its color. This PTU/spiropyran 
matrix was synthesized in an intelligent way where the 
physical properties of both the materials involved, were 
maintained independent of each other. 
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