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Abstract: Self-healing polyurethane elastomers ( BIMU-
KRS EE. 2022-12-18 EEIHE: 2023-02-01 LPU) with linear structures containing dynamic imidazolium-
ESTH. HFEOREEEATE (52173117, 12074160) ; i urea bonds ( BIMU) were prepared by reacting 2, 2-diimid-
“RHE RT3 [ AR H (205207 azolylmethane (BIM) and poly ( tetrahydrofuran ) glycol (PT-
41000) MG) with isoflurane diisocyanate (IPDI). Introduction of Cu

. - (IT) into the polymer network of BIMU-LPU constructed a
— =, o 1974 7, 18 I
BofRE Z{i;ﬁ;ﬁ’ ;f’ 1997 ii’ ﬁil}ﬁkii%m polyurethane elastomer ( Cu-BIMU-LPU ) with a physical
S9N U, BB

o R cross-linking structure through the formation of coordination
WBIEE: WEEMS, B, 1978 484, #dZ, MR,
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compounds between imidazole and copper ions. The structure
of the material was characterized using nuclear magnetic reso-

B, 5, 1979 A, WA, nance hydrogen spectroscopy and Fourier infrared spectrosco-
Email: mars@ ws-chem. com py, the thermal properties of the material were characterized

DOI. 10.7502/j. issn. 1674=3962. 202212020 using dynamic thermo-mechanical analyzer and thermogravime-



o557 1

EISAE S e BN S i e VAN E B RN 567

tric analyzer, the high-temperature dissociation of imidazolium-urea bonds was analyzed by elevated temperature infrared spectros-

copy, the mechanical and self-healing properties of the material were tested using an electronic universal material testing machine,
and the elasticity of the material was examined by cyclic tensile tests. The results showed that the synthesized Cu-BIMU-LPU had
high tensile ((1230£93)%) and good tensile strength ((7.31+0.98) MPa), and recovered (95.1£2.9)% of the original ten-

sile strength after healing at 70 “C for 2 h. Composite conductor wrapped with gallium-indium-tin eutectic alloy were subse-

quently prepared by using Cu-BIMU-LPU as the sheath material. The composite conductor could light up the light-emitting di-

ode when it was stretched to more than two times of the original length after cutting and healing, showing the good application

prospect of this material in the field of flexible electronic devices.
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TRV P20 RS 6=7. 26 ppm; 5 b B2 TR 1 1L 2
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Fig. 3 "H nuclear magnetic resonance spectrum of BIMU-LPU (a), attenuated total refraction-Fourier transform infrared spectra (b) and

partially amplified attenuated total refraction-Fourier transform infrared spectra (¢) of BIMU-LPU and Cu-BIMU-LPU, variable tem-

perature Fourier transform infrared spectra of Cu-BIMU-LPU (d)
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Fig.4 Thermogravimetry analysis curves (a) and dynamic mechanical analysis curves (b, ¢) of BIMU-LPU and Cu-BIMU-LPU
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0.26) MPa) & T3 A4 % 17 BIMU-LPU % 3L 4% 5
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REYMZETE 100% /N0 A8 T B R Ay stk (HE
TERH G ZRETB I N AR AT, T AU S 4 E me A s
i 55 2 I Bt SR 0 ) 4% 1) T 7258 i A 1 o7 L BT
B, RGPS U IS PR W O, AR R B T
et BE W AT A . B 5S¢ A Cu-BIMU-LPU 7E fi K 7
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et IR, W36 R 224 A ol 265 S 2 it 25 ARk B 7 4Fh B
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VLA Cu-BIMU-LPU H AT K3, 7E /T 10 R AG R 4L
R G AR P T ) S S Rt B AR 7R AR B B SEEL T
Al E A,

%} BIMU-LPU FI Cu-BIMU-LPU (% F f141E R #1472
e, KR B G 3R ORI G T R i 5 R
SR IARIM R () e, [ 5d J2& BIMU-LPU #E &R IR AN
WAIERRARR - AE MR, 7570 CHAMG @A 2h
J&, BIMU-LPU fAy$7 4158 J& 0] Pk &2 25 (4.51£0.43) MPa,
HAER N (94.5£9.1) %, E Se J& Cu-BIMU-LPU #£4%
SR A FA A S BRI - AR i £k, [RAREAE 70 C I 2%
EFAIA 2 h J§, Cu-BIMU-LPU [y $i7 {# 5% B Al K 5 &
(6.95£0.21) MPa, HE G %N (95.1+£2.9)%, )XE
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ST, B2 Ibk e IR B R R A7 B A T A [ B
fRHET MR A LG B, A Se fR, #E—a5E T
AARIEFE] A, SR @A IR EE X Cu-BIMU-LPU FE 45 H @G
HERERIREN . Cu-BIMU-LPU FESRTE 25 CHISIR AN T &
G 2h)a, PrsEERE R (1.17£0.07) MPa, HAHA

BN (16.1£0.9) %, T LAZER FEMERTE Cu-BIMU-
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Fig. 5 Tensile stress-strain curves of BIMU-LPU and Cu-BIMU-LPU (a) , sequential cyclic stretching stress-strain curves with increasing strain

at different strains of Cu-BIMU-LPU (b), cyclic stretching curves at 100% strain ( continuous between the 1% and 10" cycles, waiting

12 h before the 11™ cycle) of Cu-BIMU-LPU (c), typical tensile stress-strain curves of the original and healed BIMU-LPU (d) and

Cu-BIMU-LPU (e), typical tensile stress-strain curves of original and recycled Cu-BIMU-LPU (f)



572 Hh AR

EEEVE

SRIEE IS Cu-BIMU-LPU AY$ M58 BE R AMK B T R IR K
e, H R FE N (799£64) %, X Al BEE T4k
PEBTICA TR TR, R RIAEfE S T, R 2 RE
R BB 1 5 RS A P A PR RE R
3.5 Cu-BIMU-LPU EFfifERAESSLMNBEEN
RAR=
& 6a f& Cu-BIMU-LPU Al fifH H Al & B & FLH
Hils R, B HEE T Cu-BIMU-LPU /) A &1
4 Cu-BIMU-LPU JEA j rh 25 J 45 R A o S e 1Y) 48 2% 4b
2o ZJRTESENE RS LGS S1E N S LMW
2, BRIFEREN, 5 PR A B A S

Wi, Ak S BN I E A S A TR R T AT DA E Y
ML, DLl 4 7 2T Cu-BIMU-LPU itk B &%
2., W eb i, KCTHERER A BEEA RS
b, VIMIE A LS AL B RIKIE K, R
VIW G MR 2 6 S 402 0 B Bz fi, 508 4 — 4>
Bk, BEAMNE S FLET 70 C RN -5
JNE S min,  FEHTIGEE A I RO RS (Y LK D
&, ROGCTHERERERE, LZERSFREWPME
JAAG K 2 A5 DA L R SR PR FE R e A I s, R
T Cu-BIMU-LPU R T Z2 vl fifd e F g 1 o

[a]

Copper wire

5

Cut off

Original

Healed Stretching

B 6 Cu-BIMU-LPU J:r[Hiffl H AR A RLMHI S~ EE (a), 3T Cu-BIMU-LPU SRR & 2L A @A Fn T B

AEML(b)

Fig. 6 Schematics of the preparation of Cu-BIMU-LPU based stretchable self-healing composite conductor (a) , self-healing and stretch-

ability tests of Cu-BIMU-LPU based composite conductor (b)
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