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Abstract; Mechanoluminescence( ML) is the light-emitting phenomenon of materials excited by ex-
ternal mechanical forces. ML materials, especially elastic-mechanoluminescent ( EML) ones, have
important applications for visualization sensing of stress/strain. Based on the reproducible properties
of EML materials and the liner relationship between luminescent intensity and stress value, it can be
used to make an intelligent stress distribution image sensor that detects the stress intensity and the

location of structure, so as to realize the non-destructive detection and stress visualization of dynamic
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force of movement of human body. The dynamic pressure distribution of the human body can reflect
the condition of the body, the force and movement state of the body posture, and even the health of
the human body. Through the test and analysis of limb pressure, it can obtain the physiological and
functional parameters of the human body under various postures and exercises, which are of great
significance for clinical medical diagnosis, biomechanics and sports. In this article, the solid-state
reaction method is applied to prepare the SrAl,0,: Eu** (SAO-E) EML material with green light
emission, and then the SAO-E and silicone rubber ( Ecoflex composite) are prepared to design a
flexible membrane. The membrane is used to collect limb pressure images, which can not only
achieve the visualization purpose of dynamic pressure, but also analyze the distribution of pressure at
different positions of the limb. Compared with traditional measurement methods, the limb pressure
measurement method based on EML materials can be directly visualized, which not only improves

the recognition, but also obtains the detailed characteristics of the pressure, and also provides a new

B2

way of thinking for foot health monitoring.
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(a)X-ray diffraction pattern of SrAl,0, powder obtained by calcination for 6 h at 1 400 C. (b) Scanning electron mi-

croscopy (SEM) of SrAl,O, powder. (c¢)Element distribution in SrAl,O, powder.
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Fig.2 (a)Integral of the strength of ML under different forces(5 =35 N). (b)ML spectra of SrAl,O,: Eu** under 20 N force

and PL spectra of SrAl,0,: Eu®* excited by 360 nm UV. (c)Photographs of actual luminescence of ML films under dif-

ferent mechanical forces.
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Fig.3 (a)Photographs of handwriting taken with ML film. (b) Pressure distribution visualization device. (c¢)Schematic dia-

gram and actual photograph of flexible luminescent film. (d) Visualized image of pressure distribution of palm under dif-

ferent forces.
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