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ABSTRACT

Tow Prepreg is the intermediate material for filament winding process that has been
“pre-impregnated fiber tow” with resin system. As “dry filament winding” process emerges as a
reliable alternative to conventional filament winding (called “wet filament winding”) process, interest in
tow prepreg as a material for dry filament winding is rising as well. In this article, we have reviewed
the recent research trends in carbon fiber tow prepreg for high-performance rocket motor cases, fuel
tanks for hydrogen vehicles and other high-quality commercial pressure vessels.
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Fig. 1 Concept wet and dry filament winding process.
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Fig. 2 Picture of tow prepreg and dry filament winding
process [TCR Composites].
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Table 1. Typical fiber based tow prepreg performance
in pressure vessel [TCR Composites].

) Texy Fiber Towpreg | Tras—

Maker Fiber K Strength | Strenght | lation
(ksi) (ksi) (%)
DowAksa | A49 12K 717 571 80
Grafil 34—=700 12K 646 534 85
Hexcel | IM10—GS 12K 987 817 83
Hexcel | PV42-850 12K 821 787 96
Hyosung | H2250 12K 791 711 90
Pyrofil | TR50S 12K 683 583 85
Pyrofil | TRH50 18K 735 654 89
SGL CO-T4FPY | 24K 712 579 36
Toho G-UHIA-TC | 12K 689 628 91
Toho UTS50-F24 | 24K 747 628 84
Toray M30SC—-50C | 18K 823 780 95
Toray T1000GB—40D | 12K 911 845 93
Toray T700SC—50C | 12K 720 685 95
Toray T800SC—10E | 24K 866 855 99

Structural fibres

Carbon Fibre HS, HE, IM & HM, 6k to 50k

Glass Fibre  E, S2 as Rovings or Assembled yarns
Exotica PBO, Quartz, Aramid, Basalt
Matrix

A range of primary high-performance thermoset epoxy matrix
systems are available;

'T'  Toughened systems for dynamic Composite structures

'HS" High Strain for pressure vessels, where high fibre
translation properties are critical

‘EST" Elevated Service Temperature

'SF'  Space Flight with pass of European Space Agency standard
ECSS-Q-ST-70-02C, Thermal vacuum out-gassing test

Fig. 3 Example of tow prepreg product range [RED
Composites].
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Fig. 4 Example of sports / leisure application of tow
prepreg [Advanced Composite Solutions].
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Fig. 5 Large tow carbon fiber based tow
prepreg [Zoltek (U), SGL (D)].
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Fig. 6 Example of hor-melt tow prepreg manufacturing
Process [EZ Composites].
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Fig. 7 Automatic fiber placement process using tow
prepreg [Compositence].
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Fig. 8 Chopped prepreg molding compound (CPMC).
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Applied Carbon Fiber / Toray T700-24K | Toray T700-24K
Matrix / EZR-TPR-07 / UF3369

Volatile Content(VC, %) 0351 0.10 <05

Resin Content (RC, %) 350115 30

Tensile Strength (MPa) 4,500 4,720

Strength Translation (%) 918 95

Glass Transition

Temperature ('C, matrix) 105 "

Elongation (%, Matrix) 52 >5

Fig. 9 Comparison btw. EZ TowPreg and TCR Tow
Prepreg [EZ Composites].
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