
�������� ��	
���
��

A comparison of the twisted and untwisted structures for one-dimensional
carbon nanotube assemblies

Jingna Zhao, Xiaohua Zhang, Yuyao Huang, Jingyun Zou, Tong Liu,
Ningning Liang, Fapeng Yu, Zhijuan Pan, Yuntian Zhu, Menghe Miao,
Qingwen Li

PII: S0264-1275(18)30159-X
DOI: doi:10.1016/j.matdes.2018.02.068
Reference: JMADE 3735

To appear in:

Received date: 16 November 2017
Revised date: 23 February 2018
Accepted date: 24 February 2018

Please cite this article as: Jingna Zhao, Xiaohua Zhang, Yuyao Huang, Jingyun Zou,
Tong Liu, Ningning Liang, Fapeng Yu, Zhijuan Pan, Yuntian Zhu, Menghe Miao, Qing-
wen Li, A comparison of the twisted and untwisted structures for one-dimensional carbon
nanotube assemblies, (2018), doi:10.1016/j.matdes.2018.02.068

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.matdes.2018.02.068
https://doi.org/10.1016/j.matdes.2018.02.068


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

A comparison of the twisted and untwisted structures for

one-dimensional carbon nanotube assemblies

Jingna Zhaoa,b, Xiaohua Zhanga, Yuyao Huangc, Jingyun Zoua,d, Tong Liue, Ningning Liangd,

Fapeng Yub, Zhijuan Panb, Yuntian Zhud, Menghe Miaof, Qingwen Lia

aDivision of Advanced Nano-Materials, Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of

Sciences, Suzhou 215123, China
bNational Engineering Laboratory for Modern Silk, College of Textile and Clothing Engineering, Soochow University,

Suzhou 215123, China
cSuzhou Creative Nano Carbon Co. Ltd., Suzhou 215123, China

dNano Structural Materials Center, School of Materials Science and Engineering, Nanjing University of Science and

Technology, Nanjing 210094, China
eVacuum Interconnected Nanotech Workstation (NANO-X), Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese

Academy of Sciences, Suzhou 215123, China
fCSIRO Manufacturing, 75 Pigdons Road, Waurn Ponds, Victoria 3216, Australia

Abstract

The way how carbon nanotubes (CNTs) are assembled together determines the utilization effi-

ciency of mechanical property in their macroscopic assembly materials. For one-dimensional

(1D) assemblies, CNTs are often assembled under drawing and twisting into a fiber structure

with a twist angle. In this study, an untwisted 1D assembly, CNT strip, is introduced, inside

which the CNTs are not only aligned but also overall parallel to strip axis. Due to the shielding

effect of the twisted fiber surface, the interior of CNT fiber is loosely packed, and the fiber is

more stretchable and hard to become stiff. On the contrary, CNT strip with high straightness or

undirectionality can utilize the CNT’s mechanical property much more efficiently, as reflected by

its higher strength and modulus. These insights can guide different applications of CNT fibers

and strips in textile.
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1. Introduction

Over the past two decades, the mechanical properties of individual carbon nanotubes (CNTs)

and CNT bundles have been intensely investigated [1–7], see a recent review [8]. CNT can ex-
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