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Research Progress of Polymer-Based
Mechanochromic Materials

WANG Taisheng, GE Yuanmeng, WANG Yurong, ZHANG Na
(School of Materials Science and Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Recently, the mechanochromic materials, which can detect the mechanical force by changing optical proper-
ties, have invoked extensive interest. These materials can make use of mechanical energy to facilitate the transformation of
the chemical or physical structures of polymer chains, so they have great application value in the fields of force sensing, self-
healing materials and so on. In this review, we summarize the recent development of the mechanochromic polymer and dis-
cuss their preparation methods in detail. The first method involves the physical blending of a dye into a polymer matrix.
When the polymer matrix deforms under stress, the macroscopic aggregated dye molecules will be dispersed which exhibits
different optical properties. The second method refers to the covalent linking of a mechanophore to a polymer backbone or
side chains. The mechanical stimulus induces the selective chemical transformation of the mechanophore at atomic scale and
leads to the change of optical properties. Finally, we review the current problems faced by this kind of functional polymer
and prospect the future development.
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Fig. 1  Fluorescent spectra of prepared blend films of linear low-density polyethylene ( LLDPE) and MeO-OPV as a function of dye concentration

(wt%) (a) (16] ; fluorescent spectra of 0. 1wt% PP/BBS film before and after solid-state drawing (insert shows the fluorescent image of the
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