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Abstract With a unique type of luminescence, mechanoluminescent materials have begun drawing increasing research
interest. In particular, due to high efficiency of energy conversion of mechanical force to light emission, low
mechanoluminescence threshold, and recoverable mechanoluminescent property, materials with elastic mechanoluminescence
have demonstrated great application potential in stress monitoring, self-powered sensing, biological health monitoring, and
smart wearables, among others. Mechanoluminescent optical fibers simultaneously possess the mechanoluminescent
property and the advantages of optical fibers, such as the wave guiding function, small size, low weight, high flexibility,
and excellent integrability. Compared with the bulky and film-shaped materials, mechanoluminescent optical fibers can
convert stress or strain into light emission more efficiently owing to their fibrous shape. Moreover, mechanoluminescent
optical fibers can perform the collection and long-distance transmission of mechanoluminescence signals through their wave-
guiding structure, thus further expanding their application range. In this short review, we first briefly introduce the
classification, characteristics, and mechanism of mechanoluminescent materials. Based on this, different kinds of
mechanoluminescent optical fibers, their fabrication methods, and potential applications are presented. Finally, we
forecast the future development of mechanoluminescent optical fibers.
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Fig. 1 Luminescence mechanism of mechanoluminescent materials”™ . (a) Trap control type; (b) non-trap control type
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Fig. 2 Core structure of mechanoluminescent fiber'”. (a) Preparation and structure diagram of mechanoluminescent composite fiber;

(b) (c) side SEM images of the mechanoluminescent fiber without outer PDMS at low and high magnification; (d) (e) cross

section SEM images of the mechanoluminescent fiber at low and high magnification; (f) the change of mechanoluminescence

intensity of mechanoluminescent fiber during repeated stretching and relaxation

1316009-4



BLAE 7 38 9445, 28 11k 10000 Y37 i 1R T J HE 45 # A
JeeE BRI R R R AT

R T 1 BUR G H N R B R A R D) 2R
i 22 f LR 45 & 155 S5 ML, Jeong 5% 3 T — Fil
T SR A, Qn & 3 BT a2 IR T A O A
S B IR R 2R ZnS s Cu/PDMS J1 8k G T fig

(a) PDMS+ZnS
Coat

F 6055 13H/2023 F7 B/BAERBEFEHRE
2L 4R T ZnS: Cu/PDMS 5 5 4> 1 £ 4 Kk 2 18] 1
W& 1. #F— Ll N EROLE BOtA R A
— ZHEHEERSS R P m T BRI Z 5 &
e FLAR IS5 5 o B o WEoR SR WL, 3k b 3 % 1 25 1 G £F
TE 40 % A8 N A8 3R 100000 WK 5 1 80Uk ' 5 B %
HELEBENTR.

=
+fiber Si(adh)coat
Primertreatment
© ——100 cpm @6
— 200
N — om =
5 —— 400 cpm P
K — 500 cpm --—4
= 2
£ w3l
& =
: g2
o E
N
¥
i - 0
400 500 600 700

m 0
Wavelength (nm) .

20000

40000 60000 30000
S-R cycles

100000

B3 DAt sk 27 4 b BE i ) 45 1 11 8 RO R EE T o (a) ZnS: Cu/PDMS 5+ I 41 4l JL AR 45 4 (0 11 80UR EOE 41 1 45 M 25 R
B (b)) T IR L YRR (7 1) Ry BUR 6L O 1) 9 SEM B8 5 LR R R iy D) SOk OF ) 5 (¢) JBEFFEAS

[ W7 A% 38 3T A4 3 BOR O B3 5 (d) G EF 7 RS2 ARFR A AR i A b 09 0 Bk O i B2 AR AR 1S B0
Fig. 3 Mechanoluminescent fiber based on cross-shaped elastic fiber"”. (a) Preparation and structure diagram of mechanoluminescent
fiber combined with ZnS : Cu/PDMS and cross-shaped fiber; (b) SEM images of the cross-shaped fiber (top left) and the

mechanoluminescent fiber (top right) and mechanoluminescence images during fiber stretching (bottom); (¢) mechanoluminescence

spectra of fiber stretched at different strain rates; (d) the change of mechanoluminescence intensity of fiber during cyclic

stretching and release
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Fig. 4 Schematic diagrams of mechanoluminescent fiber structure””. (a) Structure diagram of distributed organic mechanoluminescence
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Fig. 5 Ba,LaF, : Tb" glass-ceramics mechanoluminescence fiber”. (a) Photo of glass-ceramics sample and its mechanoluminescence
photo with knife scratching; (b) mechanoluminescence spectra and digital photos of glass-ceramics with different scraping forces;

(c) photograph of the Ba,laF, : Th*" glass-ceramics fiber under ultraviolet light; (d) mechanoluminescence photos (left) and

light intensity distribution (right) of glass-ceramics fiber after friction in different parts; (e) diagram of stress distribution detection

using Ba,LaF, : Th’" glass-ceramics fiber; (f) curve of light intensity ratio at both ends of fiber with friction position (left) and

application diagram of railway traffic monitoring (right)
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Table 1 Summary and comparison of key parameters of representative mechanoluminescent optical fibers
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(a) Underwater rescue; (b) road and bridge health and traffic

monitoring; (¢) tailor-made wearable mechanoluminescent textiles for human health and exercise monitoring; (d)—(f) smart

textiles woven with SOEFS and spandex alternating as warp yarn and cotton as weft yarn for fabric display and motion sensing
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