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EFFECT OF HYBRIDIZATION ON THE MECHANICAL
PROPERTIES OF CONTINUOUS-DISCONTINUOUS-LFT
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Continuous-discontinuous fiber reinforced polymers (CoDico-FRP) ﬂ(l'l‘

Freedom in design
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[1] Karger L, Hrymak A, Henning F, Weidenmann KA, Bohlke T, Wood JT. Continuous-

Discontinuous Fiber-Reinforced Polymers - An Integrated Engineering Approach. Carl Hanser Verlag; 2020
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Manufacturing process Dico ﬂ(IT
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Reinforcement effect Dico

Tensile modulus of elasticity

90°

30 in GPa

180°

Charge area Flow area

Pure PA6
225° 315°

270°

ICCM 23:  Benedikt Scheuring — Effect of hybridization of CoDiCo-LFT

SKIT

Karlsruhe Institute of Technology

— Results \

® Significantly
reinforcing effect
through the fibers

® Clear directional

dependence of the
stiffness

® Strong orientation
of the fibers in the
flow direction
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Manufacturing process _&‘(IT
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Reinforcement effect CoDico
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— Results \

Further stiffening only
in small angles to the
orientation of the Co-
phase

® No reinforcement

effect from an angle
greater than +- 45°,

for further investigations
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Temperature-dependent stiffness behavior _\\J(IT
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- Effects
Technologically most relevant part
T,
T.g

® Strong reduction of stiffness over
temperature range

beta transitions are often
related to the toughness

® Technology most relevant part
® After Tz movements of side groups
u  After T, movements of main chain

E"in Pa

Temperature in K

(3) (2)
Side Gradual
groups main
chain

In adaption to: Kevin P. Menard - Dynamic Mechanical Analysis_ A Practical Introduction, -CRC Press (2008).
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Dynamic mechanical analysis

— Testing
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Dynamic mechanical analysis <F] @> ﬂ(IT
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Dynamic mechanical analysis
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strong reinforcing effect\
through the fibers

B +576% to PAG6
reduction of temperature
sensitivity

® Over 50% in comparison

to PA6
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Dynamic mechanical analysis
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B +576%
reduction of temperature
sensitivity
® Over 50% in comparison
to PAG

CoDico

® Further reduction of

temperature sensitivity

® strong reinforcing effect\
through the fibers

m further reinforcement effect
+45% in comparison to Dico

® -30% in comparison to Dico
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Parameter humidity in PA6 “0 ﬂ(".
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Influence of water on the mech. properties of PA6 S(IT
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Influence of water on the mech. properties Dico and CoDico
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Influence of water on the mech. properties Dico and CoDico
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Influence of water on the mech. properties Dico and CoDico
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Dynamisch mechanical analysis
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Summary and Outlook _\A‘(IT
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® Summary:
® Dico fibre reinforcement leads to:
® Significant reduction in sensitivity to temperature
® But shows sensitivity to absorbed water
® Damage to interface fibre matrix
® CoDico fibre reinforcement leads to:
® Further reduction of sensitivity to temperature
® Low sensitivity to absorbed water
® Even more pronounced hybridisation effect under bending load
® Outlook:
® |s damage to the interface reversible?
® What is the sensitivity to absorbed water under bending load?
® How is the Temperature-Time-Superposition applicable
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