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A Study on the Mechanical Properties of Polymer Electrolyte Membrane
according to Temperature
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TCorresponding author :
jyg_kr@kumoh.ac.kr Abstract >> In this study, the mechanical properties of the polymer electrolyte

_ membrane according to the temperature were studied. The test specimens of
Eicies';’zd ii gigzz:’;g;;)m polymer electrolyte membrane were heat treated at 40°C, 60°C, 80°C, 100°C,
Accepted 25 October, 2022 and 1207, and then the tensile tests were performed. As results of this study,

the residual stress of the polymer electrolyte membrane was removes by the
heat treatment and the elastic modulus decreased due to the decrease in in-
ternal energy. In addition, in the plastic region, the mechanical properties and
crystallization rate of the polymer electrolyte membrane increased in proportion
according to increase of the heat treatment temperature.

Key words : Polymer electrolyte membrane(d Xt &8, Nafion(Lt L),
Tensile(21%}), Crystalling(Z & &), Amorphous(H| % ’é! Heat treatment
% X 2|), Glass transition temperature(5 2| Ho| 2 )
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Fig. 1. Standard for the tensile test specimen of polymer elec-
trolyte membrane

Table 1. Specification of specimens

Properties Standards
Specimen thickness (mm, t) 0.183
Specimen width (mm, b) 15
Gauge length (mm, Lo) 50
Grips length (mm, L) 50
Specimen length (mm, L3) 150
& oF-02

e

B -

Fig. 2. Heat treatment system
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Fig. 3. Tensile testing system
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Fig. 4. Surface of polymer electrolyte membrane according to Fig. 5. Increase rate in the specimen width before and after
heat treatment temperature heat treatment
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Fig. 6. The elastic region in stress-strain curve of polymer elec-
trolyte membrane by heat treatment
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Fig. 7. The elastic region in load-displacement curve of poly-
mer electrolyte membrane by heat treatment
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Fig. 8 Stress-strain curve of polymer electrolyte membrane by
heat treatment
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