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Preparation and Analysis of the Deployment Behavior of Shape
Memory Polymer Composite Antennas

Yongsan An*, Jinsu Kim*, Nam Seo Goo**, Miseon Park***, Yeontae Kim***,
Jong Kyoo Park***, Woong-Ryeol Yu*"

ABSTRACT: Shape memory polymer composites have been studied for deployable antennas in space because they
have advantages of lightweight, large deformability, good processability, and low cost. In this research, shape memory
polymer composites (SMPCs) were manufactured using carbon nanotubes (CNTs) as reinforcements and were used to
fabricate SMPC antenna. The SMPCs were prepared by dispersing CNTs in the polymer matrix. Various dispersion
methods were investigated to determine the most suitable one, focusing on the mechanical properties of SMPCs
including their fracture behavior. The shape memory properties of SMPCs were measured and finally, the deployment

behavior of the SMPC antenna was analyzed.
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Fig. 1. Materials used to synthesize shape memory polymer
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Fig. 2. Typical stress-strain curve of the shape memory test of
SMP
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Table 1. Transition temperatures of the SMP and SMPCs

Specimen Transition temperature (°C)
SMP 52.1
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SMPC2 55.1
SMPC3 54.3
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Fig. 7. The stress-strain curve of SMPCs (a) above the transition
temperature and (b) below the transition temperature
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Fig. 9. Shape memory test results of the SMP and SMPCs

Table 2. Shape memory properties of the SMP and SMPCs

Specimen Fixity ratio (%) Recovery ratio (%)
SMP 74 91
SMPC1 78 86
SMPC2 81 82
SMPC3 91 85
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Fig. 10. The deployment behavior of the SMPC antenna
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Table 3. Shape recovery ratio of the SMP and SMPC antenna

Specimen Recovery ratio (%)
SMP antenna 99.5
SMPC3 antenna 98.4
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