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Objective / agenda

The objective of this presentation is to introduce how thermoplastic composites-
based solutions can address eVTOL challenges with a focus on weight & cost 
reduction and mass production.

Agenda:
• Victrex introduction
• Case studies for aerospace (and automotive industries)
• VICTREX AE™ 250 LMPAEK processing benefits
• Urban Air mobility potential applications
• Conclusion
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3 – VICTREX AE™250 LMPAEK processing benefits 
for Urban Air mobility potential applications
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Unloaded brackets – wire bundle clamps
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• Injection molded PEEK for high volume production

• Introduced on the 787 & translated to 737 

• Corrosion resistance for longer life, lower maintenance

• Lightweight, ergonomic, & durable design

20%
Weight 
Reduction
v. Metal

30%
Faster 
Installation
vs. Metal

PERFORMANCE OUTCOMES

One customer realized:



Loaded bracket – aircraft door guide
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• Targeted metal replacement to reduce cost and weight

• First structural component to be made of PEEK

• Eliminated secondary processing step previously required to prevent 
corrosion 

40%
Weight 
Reduction
v. Aluminum vs. Aluminum

PERFORMANCE OUTCOMES

Up toUp to

40%
Cost 
Reduction

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIrnwZXh6scCFcPJPgodzR8C8w&url=https://en.wikipedia.org/wiki/File:Airbus_Helicopters_Logo.png&psig=AFQjCNGAmI98KX180cZ90VEzGksOCmaPyQ&ust=1441915818905959


Electric powertrain
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VICTREX AE™ 250 LMPAEK 

Victrex AE™ 250 PAEK continuous fibre tape
Lower melt PAEK resin matrix
• Tm= 303 °C 
• Tg = 147 °C 
• Crystallinity typically 25-30%

Standard VICTREX PEEK –
Semi-Crystalline Thermoplastic Polymer
Typical application are injection molding, 
compression moulding and extrusion
• Tm= PEEK 343 °C
• Tg = PEEK 143 °C
• Crystallinity typically 25-30%

PEEK properties with a lower melting temperature”



In-situ consolidation

56 plies @ 20 m/min

Speed
(m/min)

Number
of Plies

Lay up temp
(°C)

Tool temp
(°C)

6

16 420 165

10

15

20

24

15
56 420 165

20

SETTINGS RESULTS

Crystallinity 20-25% up to 20m/min
Reference material : 25-30% at 3m/min

ILSS = 70% at 6m/min – 50% at 20m/min
Reference material = 25% at 3 m/min

Porosity : Less than 2% up to 20 m/min
Reference material : 1,2% at 3m/min

Reference material = another PAEK 
UDT intended for a similar application



VICTREX AE™250 LMPAEK UDT

12

WORK WITH ELECTROIMPACT : IN-SITU

Splice

Thermoplastic Processing: In Situ (Victrex AE250 PEEK) 142P



OOA/oven consolidation

56 plies @ 60 m/min

Speed
(m/min)

Number
of Plies

Lay up temp
(°C)

Tool temp
(°C)

75
16

350
RT

54 280

60 56 350 RT

RESULTSSETTINGS

#10 – 54m/min – 280°C

29% crystallinity and ~0% porosity for both high speed and low temp panels
Both panel made with same number of plies
Highest speed achieved at 75m/min
Panel successfully made with a low lay up temperature at a speed of 54 m/min
Good level of porosity rate (close to 0%)
Good crystallinity level (29%)



VICTREX AE™250 LMPAEK UDT

WORK WITH ELECTROIMPACT

4000 IPM (=100m/min) layup speeds 
achieved with VICTREX AE 250 LMPAEK 
with Electroimpact AFP machine

Announced January 12th, 2021 
https://www.victrex.com/news/2021/01/l
mpaek-afp-layup

https://www.victrex.com/news/2021/01/lmpaek-afp-layup


VICTREX AE™250 AFP processing

• no inclusions or porosity after press consolidation

15



Increasing throughput
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Reducing cost
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Hybrid over-molding
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Case Study – Aircraft OEM
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Stamped Composite 
Loaded Brackets 

Injection-Molded Loaded 
Brackets

Stamped 
Composite 

Highly Loaded 
Brackets 

Assembly : 
welding, 

integrated 
solutions

Size & Complexity

© Clean Sky Joint Undertaking

Material
performance 

e.g. Black 
Aluminum

Holistic design

© TxV Aero Composites

© TxV Aero Composites

© Victrex plc

Design & certification expertise



NIAR/NCAMP
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Toray TC1225 NCAMP allowable availble under :

https://www.wichita.edu/research/NIAR/Research/torray-tc1225.php

https://www.wichita.edu/research/NIAR/Research/torray-tc1225.php


Potential applications
Rotors

Cowls

Seats

Bracketry

Structural

Battery Boxes

Interiors

Access Panels
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+ Bonding
(welding/fusing)

+ Enables 
hybrid moulding

Storage/
refrigeration

Physical 
limitations 
of autoclave 
vs in-situ 
(part size/footprint/
infrastructure) Recyclable 

Pre-
Production

During 
Production

Post
Production
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COST REDUCTION
Thermoset vs. Thermoplastic 

Composites

+ Eco friendly 
(solvent-free working 
environment)

OOA
up to

30%
cost savings*

In situ
approximately

50%
cost**
+ no consumable cost 

(bagging etc…)

+ Cost efficiencies from 
faster production speed

TP
C



eVTOL market / Victrex

Light weight
Cost reduction

Speed up manuf. process
Mech. & Temp. resistance

Why VICTREX PEEK™ ?

Fuselage skin, primary & 
secondary structure

Battery isolation
Cooling system, Gears

Where?

Reduce Urban Traffic jam
& travelling time

Reduce transportation cost

Problem to solve?
Lightweight Solutions

Short Development Cycle
Potential Cost saving

Short Part Manufacturing Cycle Times
Production Scaleup Time

Automated Mass Production

Victrex Value Proposition Voice of eVTOL market

FIT ?

How does it resonate with you? Let’s get started on your next design!



Contact information

Gilles Larroque

Victrex – Aerospace Business Unit
Global Strategic Marketing Manager
glarroque@victrex.com
+33 (7) 86.77.34.96
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mailto:glarroque@victrex.com


Victrex plc and/or its group companies (“Victrex plc”) believes that the information contained in this document is an accurate description of the typical characteristics and/or uses of the product or

products, but it is the customer’s responsibility to thoroughly test the product in each specific application to determine its performance, efficacy, and safety for each end-use product, device or other

application. Suggestions of uses should not be taken as inducements to infringe any particular patent. The information and data contained herein are based on information we believe reliable. Mention of a

product in this document is not a guarantee of availability.

Victrex plc reserves the right to modify products, specifications and/or packaging as part of a continuous program of product development. Victrex plc makes no warranties, express or implied, including,

without limitation, a warranty of fitness for a particular purpose or of intellectual property non-infringement, including, but not limited to patent non-infringement, which are expressly disclaimed, whether

express or implied, in fact or by law.

Further, Victrex plc makes no warranty to your customers or agents, and has not authorized anyone to make any representation or warranty other than as provided above. Victrex plc shall in no event be

liable for any general, indirect, special, consequential, punitive, incidental or similar damages, including without limitation, damages for harm to business, lost profits or lost savings, even if Victrex has been

advised of the possibility of such damages regardless of the form of action.

VICTREX™, APTIV™, VICOTE™, VICTREX PIPES™, VICTREX HT™, VICTREX ST™ , VICTREX WG™, PEEK-ESD™ and the Triangle (Device), are trade marks of Victrex plc or its group companies.

DISCLAIMER



SHAPING FUTURE
PERFORMANCE™

WWW.VICTREX.COM
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