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An Essay of the Reinforcing Effect of BNNT and CNT:
A Perspective on Interfacial Properties

Seunghwa Yang*'

ABSTRACT: Boron nitride nanotubes and carbon nanotubes are the most representative one-dimensional
nanostructures, and have received great attention as reinforcement for multifunctional composites for their excellent
physical properties. The two nanotubes have similar excellent mechanical stiffness, strength, and heat conduction
properties. Therefore, the reinforcing effect of these two nanotubes is greatly influenced by the properties of their
interface with the polymer matrix. In this paper, recent comparative studies on the reinforcing effect of boron nitride
nanotubes and carbon nanotubes through experimental pull-out test and in-silico simulation are summarized. In
addition, the conflicting aspect of the two different nanotubes with structural defects in their side wall is discussed on
the viscoelastic damping performance of nanocomposites.
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Fig. 1. (@) 2D In- situ pull-out scheme of the single BNNT from
polymer matrix [17], (b) SEM snapshots of welding of
BNNT to the AFM tip, ready-to-pull, and fully pulled out
tube from silica matrix to measure embedded length of
BNNT [18]
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Fig. 2. (a) Pull-out force applied to BNNT in PMMA and Epoxy
matrix according to the embedded length of nanotube
before pull-out [17], (b) Comparison of the IFSS and IFE
of BNNT and CNT interface in Epoxy and PMMA compos-
ites [17]
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Fig. 3. Nominal maximum tensile stress in the pulled out nano-
tubes from metal(Aluminum and Titanium), ceramic(silica)
and polymer(PMMA and Epoxy) [19]
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Fig. 4. (a) Pull-out simulation set up in molecular dynamics sim-
ulation, (b) Pull-out snapshots of BNNT from PMMA
matrix, (c) Comparison of the pull-out force of BNNT and
CNT[20]
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Table 1. Interaction energy between nanotubes and PMMA
matrix [kcal/mol] [20]

SYStem Ututul Utuhe UPMMA [Jinteraction
BNNT-PMMA 26005 -13421 39955 -529
CNT-PMMA 43197 3962 39569 -334
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strength(lower) determined from molecular dynamics
simulations [22]
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