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OVERVIEW OF  
A Tutorial on Continuous Fiber 

Reinforced Thermoplastic 

Composites for Aerospace, 

Automotive and O&G Applications 

 

From 
 CompositeTechs, LLC 
64 South Hampton Road 
Amesbury, MA 01913-5711 USA 
www.compositetechs.com 
info@compositetechs.com 
tel 978.792.8096 
 

EXECUTIVE SUMMARY 

 CompositeTechs, LLC is pleased to present this tutorial on high performance thermoplastic 

composites for aerospace, automotive and oil and gas applications. We feel strongly in the 

value of sustainability and it is our belief that thermoplastic composites are the most sustainable 

materials selection solution available today. With this tutorial we are spreading this message of 

sustainability to the community.  

CompositeTechs personnel are uniquely qualified in this program as we have extensive direct 

technical and marketing experience with many of the major prepreg manufacturers, parts 

suppliers and end users of thermoplastic composites in these industry segments. For our 

customers, we have reviewed thermoplastic composite industry reports from both Asian and 

USA-based market research firms and improved the accuracy and quality of the reports to a 

reliable level. We regularly generate relevant focused technical and marketing reports which are 

proprietary to our specific customers. All our customers have provided feedback that our 

information is accurate both technically and in market analyses. Earlier versions of this 

presentation have been given at the 2018 Composites World Carbon Fiber Conference, at 

SAMPE North America 2019, and directly to many of our clients in the US, Europe and Asia. 

CompositeTechs has been active in the thermoplastic segment of the composites industry for 

more than twenty years. For several customers we have supported incorporation of 

thermoplastic composites production lines into companies previously focused on thermoset 

composites or plastic processing. We provide design, analyses, material selection, prototype 

fabrication, qualification, manufacturing scaleup and production, as well as market analyses and 

business development support.  

http://www.compositetechs.com/
mailto:info@compositetechs.com
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It must be noted that some of the industry data is not 

publicly available for proprietary reasons. We are unable 

to share some detailed information due to proprietary 

agreements, and consequently we can only publish 

limited data in some areas.  We make note of limited data 

where applicable.  

Content Overview  

The tutorial is provided as a 127 - page PowerPoint presentation with graphics, charts, 

embedded videos, and in many cases, embedded notes (as shown by the * below. The 

PowerPoint notes page must be open to view the notes). When viewed as a slide show, the 

videos will run automatically, and when viewed slide-by-slide, the videos need to be clicked on 

to run.  

Table of Contents is as follows: 

1) Title Page 

2) Legal Notice 

3) About CompositeTechs* 

4) Program Outline 

5) “Why Composites? The Value of Anisotropy” <graphic of Moore’s Technology Growth 

Curve>* 

6) “As Technology Evolves, Opportunities Increase” <graphic> * 

7) Moore’s Technology Adoption Life Cycle for Thermoplastic Composites 

(TPC’s)<graphic> * 

8) Why Thermoset vs Thermoplastic Composites? * 

9) TPC Damage Tolerance vs Toughened Epoxy <chart>* 

10) TPC Energy Absorption (vs other materials) <chart>* 

11) TPC Impact Resistance (vs other materials) <chart>* 

12) TPC Lower Manufacturing Cost Potential <table comparing thermosets>* 

13) TPC Faster Production Rates <table comparing thermosets>* 

14) TPC’s Lend Themselves to Automation <video>* 

15) Cumulative Processing Cost, TPC vs TSC* 

16) TPC Environmental Advantage / Sustainability* 

17) A Comparison of Thermoplastic vs Thermoset Polymers* 

18) Thermoplastic Polymers for Composites <graphic>* 

19) Some Thermoplastic Polymers for Prepreg <table>* 

20) Reinforcements for TPC’s <charts>* 
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21) Reinforcements Form Comparison <chart>* 

22) Reinforcement Forms – Chopped, Discontinuous 

(pellet form) * 

23) Reinforcement Forms – Chopped, Discontinuous 

(mat form) * 

24) Reinforcement Forms – Continuous <table>* 

25) Some TPC Manufacturing Processes (overview) * 

26) Chopped, Discontinuous “Prepreg” Manufacture <graphic>* 

27) Film Based Prepreg Manufacture <graphic>* 

28) Solvent based Prepreg Manufacture <graphic>* 

29) Powder Slurry Prepreg Manufacture <graphic>* 

30) Powder ESD Prepreg Manufacture* 

31) Powder Coating Prepreg Manufacture* 

32) Extrusion Prepreg Manufacture <graphic>* 

33) Towpreg Manufacture <graphic>* 

34) Co-mingled/Stretch Broken Prepreg Manufacture* 

35) Co-Mingled vs. Stretch Broken Prepreg Manufacture <graphic>* 

36) TPC Prepreg Manufacture Comparison <table> 

37) Many TPC Prepreg Patents are Expired <graphic> 

38) Another TPC Prepreg Equipment Example <graphic> 

39) Some TPC Manufacturing Processes  

40) Stamping Process for TPC’s <graphic>* 

41) Teijin’s SEREEBO Stamping Process <graphic> 

42) GMC CarbonPro Truck Pickup Box <graphic> 

43) Injection Over-Molding (IOM) TPC <table> 

44) Injection/Compression Over-Molding (ICOM) <graphic> 

45) Continuous Compression Molding (CCM) <graphic> 

46) CCM Mechanical Depiction <graphic>* 

47) Some CCM Fabricators <graphic>* 

48) IOM Process with CCM Insert <graphic> 

49) IOM/CCM Final Part <graphic> 

50) One example of Tubular Pipe Manufacture <graphic>* 

51) Tape Layup Using Laser Heating <video> 

52) Automated Tape Laying (ATL), Automated Fiber Placement (AFP) <graphic> 

53) In-Situ Fuselage AFP <graphic> 

54) “iComposite 4.0” Combined Process <graphic> 

55) Customized Shape Processing <graphic> 
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56) Customized Shape Processing of C/PPS Seat 

Frames <graphic> 

57) 3D Printing of TPC’s <graphic> 

58) Welding/Joining of TPC’s <graphic> 

59) TPC Joining (mechanical fastening) <graphic> 

60) TPC Joining (adhesive bonding) <graphic> 

61) TPC Joining (fusion bonding) <graphic> 

62) Friction Welding <graphic> 

63) Thermal Welding <graphic> 

64) Electromagnetic Welding <graphic> 

65) Resistance Welding <graphic> 

66) TPC Processes: Materials Properties vs Productivity <table>* 

67) TPC’s in Automotive 

68) Thermoplastic Polymers for Automotive Composites <table>* 

69) Reinforcements for Automotive Composites <table>* 

70) Auto Composites Examples with Natural Fibers <graphic>* 

71) Automotive TPC Polymers: Polypropylene 

72) Automotive TPC Polymers: Nylon 6 and 66 <graphic> 

73) Automotive TPC Polymers: Polycarbonate <graphic> 

74) Rationale for TPC’s in Auto* 

75) Drivers and Trends in Auto 

76) CF Automotive Composite Applications <graphic>* 

77) TPC’s in Truck and Rail <graphic>* 

78) TPC’s in Oil and Gas 

79) Polymers for O&G TPC’s <table> 

80) Polymers for O&G TPC’s: Nylon 12 <graphic> 

81) O&G Market Drivers and Trends* 

82) Why TP vs TS for O&G? 

83) Why TPC’s in O&G <graphic>* 

84) Magma Global “m-pipe” Subsea Pipe <graphic> 

85) Composite Seals and Springs for O&G <graphic> 

86) Other O&G TPC Production Components <graphic>* 

87) TPC’s for Aerospace and Defense 

88) Flame, Smoke and Toxicity (FST) <graphic> 

89) Porosity in Aerospace Thermoplastics <table> 

90) Aircraft Surface Considerations (exterior coating requirements) <graphic> 

91) Aircraft Surface Considerations (chem, UV, oxidation resistance) 

92) Aircraft Surface Considerations (surface finish) 

93) Aircraft Surface Considerations (lightning strike) <graphic> 

94) TPC Aerospace, Defense Polymers 
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95) FR Polycarbonate <graphic> 

96) Polyphenylene Sulfide <graphic> 

97) Polyether Imide <graphic> 

98) Polyketones <graphic> 

99) Comparison of Polyketone Properties <table> 

100) Aerospace Technical Drivers, Trends* 

101) Value Chain for Aero Continuous Carbon TPC’s <table>* 

102) Some Polyketone parts for Aerospace <graphic> 

103) PPS Composite Applications in Airbus A340 500/600 <graphic> 

104) Some A350 TPC Applications <graphic> 

105) Some Boeing 787 TPC Composite Applications <graphic> 

106) Some Continuous Carbon Fiber TPC’s for F35 <graphic> 

107) Gulfstream G650 Carbon/PPS Composites<graphic> 

108) Next Target: Commercial A/C Fuselages <graphic> 

109) Aerospace Markets for Advanced Composites 

110) Markets for TPC Composites 

111) Other Industrial Applications 

112) TPC Process Maturation – What’s Next? <graphic>* 

113) As Technology Evolves, Opportunities Increase <graphic>* 

114) What’s Next? <graphic>* 

115) Recent TPC Developments 

116) General Atomics Process Development <graphic> 

117) TPC Fiber Placement Today <graphic> 

118) Digital Tooling <video>* 

119) Looking Forward <graphic> 

120) Tool-Less TPC Manufacture <video> 

121) Build On-Site <video> 

122) Build In Space 

123) Build Navy Vessels 

124) (Tool-Less Video) <video>* 

125) German Aerospace Center (DLR) TPC Advances <graphic> 

126) Near Term Growth 

127) Thank You 

 

  

Price, Terms and Delivery 

The cost of the tutorial is $1,950US. For an additional cost of $1,000US, and based on schedule 

availability, the tutorial can be provided as a four- hour online presentation with some time for 
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Q&A. The tutorial is typically presented in 3 ½ hours 

which leaves about 30 minutes for questions. To check 

for available times for an online tutorial, please inquire at 

info@compositetechs.com. 

 

CONCLUSION 

  

As mentioned previously, it is our pleasure at CompositeTechs to provide this tutorial on 

thermoplastic composites to the industry. We feel strongly in the value of sustainability and it is 

our belief that thermoplastic composites are the most sustainable materials selection solution 

available today. With this tutorial we are spreading this message of sustainability to the 

community.  

If you have questions on this overview, feel free to contact us at info@compositetechs.com 

Thank you for your consideration, 

Mike Favaloro, President 

Mike Favaloro 
CompositeTechs, LLC 
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