Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Rate-dependent and self-healing conductive shear stiffening

nanocomposite: a novel safe-guarding material with force sensitivity

Sheng Wang®', Shouhu Xuan®’, Wanquan Jiang®", Weifeng Jiang®, Lixun Yan®, Ya
Mao®, Mei Liu® and Xinglong Gong"*

“Department of Chemistry, Collaborative Innovation Center of Suzhou Nano Science and
Technology, University of Science and Technology of China (USTC), Hefei 230026, P. R. China
bCAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern

Mechanics, USTC, Hefei 230027, P. R. China

*Corresponding author: Tel: 86-551-63607605; Fax: 86-551-63600419.
E-mail: jiangwq@ustc.edu.cn (W.Q. Jiang)
gongxl@ustc.edu.cn (X.L. Gong)

TThe two authors contributed equally to this work.

Fig.S1. Schematic of (a-d) electrochemical impedance spectra (EIS) measurement
systems and (e) compression rate-dependent conductivity test setup. Tested samples
are placed in the mould made by teflon and copper (¢ and d). The impact stress with
different rates are adjusted by changing the drop height of the weight (e).
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Fig.S2. Schematic of dynamic mechanical analysis (DMA) measurement systems (a);
specimens were cut into small cubes with 10 mm in length, width and 4 mm in
thickness (b).

Fig.S3 SEM images of CNT treated by acétone, 'alcohol, ith (a) and without (b)
sodium dodecyl benzene sulfonate (SDBS). The dispersion of WMCNT in Fig.S3a is
homogeneous while many bundles exist without the treatment of SDBS (b).



Fig.S4 SEM images of (a) P-MWCNT with large numbers of bundles, (b) A-
MWCNT and (¢ and d) A-A-MWCNT. Typical TEM images of (¢) P-MWCNT, (f)
A-MWCNT and (g) A-A-MWCNT; HRTEM images of (h) A-A-MWCNT. The
agglomeration of P-MWCNT is very serious; after the treatment of different organic
solvents, large numbers of bundles exist in A-MWCNT (b); the dispersion of A-A-
MWCNT is ideal and the homogeneous dispersity indicates the positive performance
of the solvent treating. TEM images are in accordance with the results of SEM
images.



