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Objectives

é " How do stagnating weld-lines affect the mechanical
= performance of PA6/GF composite?
H " How do varying the injection moulding process
parameters affect the strength of weld-lines?
\A " How can a constitutive model be developed to predict
the stress-strain behaviour of samples with weld-lines?
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Results and Discussions
A) Weld-lines in neat PA6

» The weld-line is completely healed in the PA6 matrix.
" Weld-lines don't impact unfilled sample's mechanical strength.
= Samples are not fractured at the weld-line.
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B) Weld-lines in the PA6/GF composite

(D >50% reduction in the

samples with weld-lines. Why?
“Disturbed"” fibre orientation
at the WL.

Fibres are oriented in-plane e I SR e S, SR DR s ) s
when approaching the weld-line UCT scans in the ZY plane (The scale bar in each figure shows a distance of 1 mm)
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Fibre orientation: Moldflow predictions vs. Experiments
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C) Effects of the processing parameters

» Increasing the packing pressure - More mechanically
advantageous fibre orientations at the weld-line

» Increasing the melt temperature - Tensile strength and
modulus increase and then decrease
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Parallel-Plate Rheometer: Time Sweep Tests 100
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1 At 290 °C, degradation is higher compared
to two other melt temperatures.
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Cup and cone fracture

Flat fracture surface
The WL is displaced by

* increasing the packing pressure
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Three-parameter constitutive model
based on the Weibull formula:

For finding og and B:  In|in (=)| = B In(Ee) — B In(o,)

" The Weibull curve's maximum predicts weld strength and
fracture strain.
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» Weld-lines in neat PA6 - completely healed

» Weld-lines in neat PA6/GF — partially healed by increasing
the packing pressure

» Increasing the packing pressure - re-orienting fibres at the
weld-line = increasing the weld-line strength

» The proposed equation can accurately model the tensile
behaviour of the weld-lined samples

/

The partners of ProPeL M3 research project, coordinated by Siemens

MatChID (Siemens Digital Industries Software, Belgium), gratefully acknowledge
Metrology beyond colors the support of SIM (Strategic Initiative Materials in Flanders) and VLAIO
(Flemish government agency Flanders Innovation & Entrepreneurship). y




	Slide 1

