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This talk will discuss the challenges and opportunities associated with material extrusion additive manufacturing
(AM) of short fiber composites, with an emphasis on thermoset-based systems. The talk will begin with a brief
review the origin and early work in AM of thermosets and short fiber composites then proceed into current
research that investigates the factors that control the fiber length distribution (FLD) in printed short-fiber
composites and how FLD influences printability and mechanical properties. The talk will conclude with an
introduction of novel printing approaches that enable higher fiber loading, unique material architecture, and
greater control over fiber orientation.

1
(8). higher print resolution 09! (b) (C)
| e \ Sos/ 06 *
° e, @™ o &1 = x x
2 Sosg, W (ot 20.7. E05
G 7 gﬁo 2 1 E
© & ¢ = 0.6 =04 K x
2 £05. B . g
g &o4] < 03 T :
g §°-3j [ 3 v é 02 A vo%
5 . ) go'zj vee 62 v0l%
probability of nozzle clogging 0.1 0.1 s e 915 vol%
ol = 0 |s—a—s 12.1 vol%
0.1 1 10 100 D 01020304 0506070809 1 100 200 300 400 500 600 700 800

Fiber length, mm Mixing time (s)

200 ym

Figure1: (a) Schematic illustrating tradeoff between printing behavior and mechanical performance in 3D-printed
short fiber composites. (b) Example cumulative distribution function for fiber length in epoxy / short carbon fiber
composites. (c) Volume-weighted average fiber length in 3D printed epoxy / short carbon fiber composites
subject to different fiber loading and mixing times. (d-g) Optical micrographs of the same composites subject to
different mixing times showing fiber pullout after flexural testing.



