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Mechanism of Mechanoluminescencent Materials: Review, Progress and Challenges
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Abstract: The mechanism of mechanoluminescent(ML) materials is a highly interdisciplinary research field involving the composite
processes of mechanics, electricity, magnetism, and optics. At present, some special phenomena that cannot be fully covered by the
existing mechanism models indicate that the process mechanism of ML is not fully clarified. This review represented the process
mechanism of ML and the existing mechanism models and development strategies. In addition, some challenges and research
directions of ML materials were also described.
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(a) BRI, (b) 3 AR B R M B YAG: Ce™ LA K Gt CRFAL BRI R e A KL BSSON: Eu 7R &,

SEM M8 1, FE4ZIE BEHE . Ry $AN4T S R s SRR s S IEHUBORISUS BSSON f) ML 4L 8], K&
PDMS 31t f&h BSSON:Eu?". YAG:Ce®'. ZnS:Cu*'. ZnS:Mn?". SrALO4Eu*"fl Sr,MgSi,O7:Eu® i) ML Jt:ih bt . (¢
Reproduced with permission from Ref. [50], Copyright 2019, The Royal Society of Chemistry. (¢) Ca;Nb,O7: Pr** & &3t 1
FOR AR EIA R 45 R AT UV ISR 1 ML W2, 1 Reproduced with permission from Ref. [51], Copyright 2016,
American Chemical Society. (d) & E4ERK T ZnS:Mn* & &) ML FasE PR . ' Reproduced with permission
from Ref. [12], Copyright 2015, WILEY—VCH Verlag GmbH & Co. KGaA, Weinheim.

Fig. 1

(a) Classification and characteristics of mechanoluminescence. (b) Schematic diagram and SEM image of yellow transient

triboluminescent material YAG: Ce*" and green continuous triboluminescent material BSSON: Eu®*, schematic diagram and

photos under the stimulation of pressing, friction, stretching, tearing, and folding, ML duration of BSSON after stopping
mechanical stimulation, and ML spectrum comparison of BSSON:Eu?". YAG:Ce*"\ ZnS:Cu**. ZnS:Mn*'. SrAl,O,:Eu®"and
SrzMgSi207:Eu2+ in PDMS elastomer.[? (c) ML response of ) Ca,Nb,05:Pr*" composite the elastic ML material under cyclic
compression test and UV irradiation.[®] (d) ML stability test of ZnS:Mn?>* composite films under cyclic compression test'”
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Fig. 3 ML composite films and mechanical actions on composite films. (a) Schematic diagrams of various composite films. 2D

composite films can be prepared by 1) dispersing solid ML particles into polymer matrices, ii) impregnating ML particles onto
the surface of polymers, or iii) weaving slender fibers containing ML particles. (b) Typical mechanical actions applied on
composite films: 1) pressing, ii) impact, iii) load dragging, iv) stretching, and v) compression. (c¢) Mechanical actions on the
composites (top) and possible stress modes conducted to the ML particles (bottom).
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