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Abstract: Sr,MgSi,0,: Eu™, Eu™ fibers were prepared by electrospinning under different atmospheres, and their
crystal structure and morphology were studied. Composite materials of Sr,MgSi,0,: Eu™ , Eu**-PDMS were obtained
by combining fibers with polydimethylsiloxane (PDMS) , and their photoluminescence and mechanoluminescence
properties were studied. The research results show that the XPS spectrum exhibits characteristic peaks of binding en-
ergy of Eu’” and Eu™ under nitrogen or air conditions. In the photoluminescence spectra of composite materials excit-
ed at 360 nm and 395 nm, there are not only blue broadband emissions of Eu’* at 469 nm, but also multiple red nar-
rowband emissions of Eu® at 615 nm. Because Eu™ is reduced to Eu** under charge compensation and is not oxidized
under the protection of a rigid structure, it confirms the self reduction phenomenon of Eu™ in Sr,MgSi,0,. As the dop-
ing concentration of Eu increases, the photoluminescence and mechanoluminescence intensities first increase and
then decrease. The emission of Eu™" and Eu’ reaches their strongest at 5% and 10%, respectively. The intensity of
mechanoluminescence is linearly related to the growth of stress, and the emission growth of Eu® is greater than that of

Eu®. In physical photos and CIE coordinates, it was observed that the photoluminescence color gradually approached
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red from blue, and the mechanoluminescence color gradually changed from pink to purple pink as the stress in-

creased. The study of this material will provide reference for luminescence regulation, and has potential usage value

in fields such as stress sensing and anti-counterfeiting.
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F1  (a) RFESHT SryosMgSi,0,:0.05Eu £F 4E /) XRD B 5 (b) %25 R Sr,_ MgSi,0,: xEu i) XRD A .
Fig.1  (a)XRD patterns of Sr; 43sMgSi,0,:0.05Eu fibers under different atmospheres. (h)XRD patterns of Sr,_ MgSi,0,:xEu in air.
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Fig.3 (a)SEM images of Sr,MgSi,0,: Eu™", Eu™ fiber precursors under air calcination. (b) SEM images of fibers. (¢)EDS spec-

trum of fibers.
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(a)XPS full spectrum of Sr,MgSi,0,: Eu**, Eu™ fibers. (b)XPS high-resolution spectra of Eu 3d.
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Fig.5 Excitation and emission spectra of Sr; sMgSi,0,:0.05Eu-PDMS composite material calcined in different atmospheres. (a)

Ao =469 nm. (b)A,, =615 nm. (¢)A,, =360 nm. (d)A,, =395 nm.
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Fig.6 Emission spectra of Sr,_ MgSi,0,:xEu-PDMS composite material: (a)A., =360 nm, (b) A, =395 nm. Luminous intensi-

ty change point line diagram: (¢)A,, =360 nm, (d)A,, = 395 nm.
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Fig. 8 Luminescence photo of Sr,_MgSi,0,:xEu-PDMS composite material under ultraviolet lamp irradiation(A ., = 395 nm)
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