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Fig.1 Typical P—h curve of an Fig. 2 Simplified model of stress-strain
elasto-plastic material relation for an elasto-plastic material
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Fig. 3 Microcapsule wall specimens under optical microscope
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Fig.4 The P— h curve of microcapsule fitting during loading

shell wall material
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Tab. 1 Experimental results comparison of three specimens

Sample | E(GPw | o,(MPa) n R (GPa) (::(:)
1 2.21 16. 78 0. 424 0.133 8.28%
2 2.00 12. 69 0.488 0. 150 8.24%
3 2.14 16. 58 0.417 0.126 8.30%
Average 2.12 15.35 0. 443 0.136
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Mechanical Properties Testing and Characterization
of Microcapsule Wall Material in a Self-healing System

ZHAO Zhao'?, J1 Hong-wei® , CHEN Jin-long', ZHANG Xiao-chuan®

(1. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;
2. School of Mechanical Engineering, Tianjin Commerce University, Tianjin 300134, China)

Abstract: Microcapsule self-healing technology became a main way for developing self-healing
polymeric materials. It is necessary to characterize and measure the mechanical properties of
microcapsule wall material in a self-healing system, due to the size effect and the difference in
preparation. In this paper, microcapsule wall specimens which are stripped out directly from capsules
are used for nano-indentation testing. The load-depth ( P-h) curve was obtained through loading and
unloading. The relation between P-h curve and elasto-plastic mechanical parameters of capsules wall
material was established by using data fitting and dimensional analysis. Then elastic modulus and
characteristic stress value (o, ¢33) of the capsule wall material can be obtained, further, the stress-
strain constitutive relations of microcapsule wall material was constructed.

Keywords: Microcapsule wall material; nano-indentation testing; P-h curve; stress-strain constitutive

relation; elastic modulus
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