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Research progress of polyarylate thermotropic
liquid crystal polymers
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Beijing University of Chemical Technology , Beijing 100029, China ;
2. College of Materials Science and Engineering ,
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Abstract: Thermotropic liquid crystalline polyarylate (TLCP) is an essential type of thermotropic
liquid crystal polymers which exhibit excellent mechanical properties, good thermal stability, stable
dielectric properties and flexibility in processing. With the advent of information age and ever-growing
demand for green chemistry, TLCP will occupy an increasingly broad market. From the perspective of
polymer synthesis, structure and performances, engineering applications, this review summarizes the
recent research progress of TLCP. To begin, the TLCP synthesis methods are described. From the
standpoint of molecular design, the primary optimization solutions are described in detail in relation to
the disadvantages of TLCP during processing. such as high melt temperature and high melt viscosity.

Second, some commercialized TLCPs are introduced, further both the film and fiber variants of TLCP
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processing are covered. Finally, the main application areas of TLCP are briefly discussed.

Key words: polyarylate;

performance fiber; 5G antenna
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Fig.7 (a) Printing hierarchical, thermotropic LCPs

using fused deposition modelling; (b) Ashby dia-

grams indicating the specific stiffness and specific

strength properties of LLCP lines and parts com-

pared to the isotropic counterpart and state-

of-the-art polymers and reinforced composite

materials; (c) Ashby diagrams indicating the

specific stiffness and damping properties of

LCP lines and parts compared to the isotropic

counterpart and state-of-the-art polymers and

[79]

reinforced composite materials Copytight

2018, Springer Nature Limited.
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Fig.8 Schematics of the spin-printing technology used
for the additive manufacturing of all-fiber mate-
rials. Top: Evolution of the applied feed rate,
the imposed printhead velocity and the resulting
pressure during the main operation modes of
printing, transition and spinning. Bottom:
Typical viscoelastic response of the molten poly-
mer leading to the extrusion of excess melt (left
cartoon) and geometrical features of the spin-
printed structure (other cartoons)™*, Copytight
2021, Wiley-VCH GmbH
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Fig.10 Variation of dielectric constant (&’) with
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temperature for pristine and annealed vectra-
A samples at frequency 1 MHz(Annealed at
100 “C)HL, Copytight 2018, STM Journals.
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Fig.11 (a)Tensile properties of TLCP fibers with vari-

ous heat treatment temperatures at a constant

annealing time; (b) Tensile properties of TLCP

fibers with various heat treatment times at a
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constant annealing temperature Copyright

2021, Springer Naturelimited.
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Fig.12 Astronaut gloves consist of three layers—an

12

inner bladder, a restraint layer, and a
thermal micrometeoroid garment ( TMG).
The palm and finger areas of the outer TMG

[86]

layer is made from Vectran Copyright

2013, ASM International.
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(a) Process schematic of chemically bonded
LCP by heat

process; (b) Geometry of fourpoint-bending

and pressure monolithic
test for FEA simulation (1). Calculated in-
plane stresses at silicon membranes of
flexible RFICs versus applied bending force
for with/without top TLCP encapsulation
(i) ; (c) Images of implant procedure for
flank

region of rat; (d) Implant site shortly after

TLCP-encapsulated device in the

stitching up the wound (inset) and 8 weeks
after. The TLCP packaged flexible device is
fully embedded into the subcutaneous layer

of rat®®,  Copyright 2013, American

Chemical Society.
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Fig.14 (a) Independent film fabrication and thermal
lamination to form a multilayered substrate;
(b) Thermal deformation using a metal jig
pair for eye-conformable curvature; (¢) As-
sembly of stimulator ASIC and surrounding
circuitries; (d) encapsulation of electronics
by TLCP powder; (e) Laser-machining; ()
Surgical implantation into an eye™*?!. Copy-
right 2017, Korean Society of Medical and

Biological Engineering and Springer.
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Fig.15 Catheter construction components showing

how TLCP monofilament catheter braiding

is applied as structural reinforcement
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Fig.16 mmWave antenna array hardware design.
(a) Microphotographs of the inkjet-printed
24.5 GHz patch antenna array and
backscatter communication circuit traces;
(b) mmWave backscatter communicator
flexible prototype with an integrated
pHEMT transistor front-end and patch an-
tenna array; (c) Physical layout of the back-
scatter modulator and 5 X l-antenna
[102]
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