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Polymer Nanocomposites

Technical Work Area 33

PNCs between DMA and stress-strain tests

Objectives

This project aims to develop reproducible
test methods and validated cross method
relationships for determining the Young's
modulus of polyamide-graphene oxide
(GO) nanocomposites by dynamic
mechanical analysis (DMA) and
conventional stress-strain tests.

The envisaged procedures will include
protocols for specimen preparation,
covering parameters of nanocomposite
melt extrusion processing as well as
necessary basic characterization of GO
fillers (chemical-physical state and
homogeneity of dispersion in the matrix).

Background

The mechanical properties of polymer
nanocomposites (PNCs) are relevant to
many industrial sectors, especially the
construction, packaging, solar energy, and
automotive-related structural parts
industries. A general application of PNCs is
substitution for conventional metal
components, due to advantageous
combination of strength, rigidity and light
weight. In this context, introduction of
new acceptance test methods connecting
achievable properties to readily
determined measurands becomes highly
relevant.

Standardization needs

There are no internationally recognized
procedures connecting the DMA
measurement results for Young’s modulus
with the values obtained in conventional
stress-strain tests.

The establishment of factors defining a
correlation between these two
measurement techniques requires
demonstration of reproducible precise
and accurate measurement of Young's
modulus for both techniques. As a
relevant material, nanocomposites of
polypropylene, ethylene-propylene-diene-
methylene rubber reinforced with
graphene nanoplatelets are proposed.

Work Programme

1. Participants will receive protocols for
Young’s modulus measurements by DMA
and stress-strain tests to review and
comment on with regards to their usability
and technical details.

2. An interlaboratory comparison (ILC) will
be performed using the detailed methods
and PNCs batches with different nanofiller
contents centrally produced by melt
extrusion and evaluated for homogeneity
of nanofiller dispersion.

3. Data collected from the ILC will be used
to evaluate the reproducibility of the
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Figure 1: Specimens of PP/EPDM/LNC for mechanical tests.

measurement methods and the need for
additional refinement.

4. Data from successfully reproducible
methods will be used to propose inter-
relations for measurands by the two
methods.

Deliverables and Dissemination

e A VAMAS technical report and
scientific publication describing the
developed experimental methods for
PNCs characterization by DMA and
stress —strain tests are expected.

e ISOTC 229 links aimed at
development of an ISO standard.

Funding

Participants fund their own involvement in
the project.

6 more information:

New Delhi, India
khakate@nplindia.org

Status

Production of a batch of LNC PNCs is

currently in progress.
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