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EXECUTIVE SUMMARY

This report examines the worldwide markets for advanced polymer matrix composites (PMCs) and carbon-carbon composites (C-CCs). The report also contains reference to the growing interest in nanocomposites and touches briefly on the developments being made in the natural fiber composites market. 

Advanced composites are high value, low volume materials, developed originally in response to the engineering demands of high technology industries, most notably the aerospace, defense, automotive and electronics sectors, for improved lightweight materials. In these and other applications, advanced composites provide a combination of properties not possible with traditional materials such as metals and plastics. 

Whereas at one time advanced composites were used only on the basis of meeting specific performance criteria compared to conventional materials - particularly in the defense sector where cost is a secondary consideration - they are now firmly established in a number of commercial sectors, aerospace in particular, as primary materials of choice for both cost and performance. 

The fact that advanced composites are becoming increasingly cost competitive compared to traditional materials is due to innovative designs and significant progress in process technology for lower cost manufacture. The scope for parts consolidation further adds to the potential for reducing process costs. Moreover, the cost of key raw materials, such as carbon fibers, has fallen considerably and this trend will continue. 

The three main fiber reinforcements considered in this report ​ carbon, aramid and high modulus polyethylene (HMPE) - have all made substantial progress since the publication of the previous issue of this report in 1998. The market for carbon fibers has more than doubled since 1997 and manufacturing capacity now exceeds 30,000 tonnes/year. 

Substantial progress has also been made in the aramid fibers market too, and after many years of gross over-capacity, market growth has prompted the need for additional manufacturing capacity from both the para-aramid manufacturers. Growth rates for high modulus polyethylene (HMPE) have been equally significant, to the point where supply capacity has been constrained; this supply shortfall is now being addressed through manufacturing expansion programs. 

Other specialty high performance reinforcements - boron, R/S/T-glass and quartz - are also considered in this report. They have also made some progress in terms of their commercial use, albeit at more modest rates. 

Consumption of thermoplastic matrices is growing at more than twice the rate of thermosets, and in some applications they now account for 30% of the total. Continuous fiber reinforced thermoplastics were first developed more than twenty five years ago and up until the late 1990s had won little but niche acceptance. Now materials based on carbon/polyphenylene sulphide (PPS) are set to enter service on the new Airbus A380, with the prospect of achieving true volume production through this and a range of other applications. 

Advanced composites, particularly carbon fiber composites, continue to extend their penetration in airframe structures ​ 26 tonnes will be used on each A380 aircraft - and the two major airframe builders (Boeing and Airbus) maintain very positive forecasts for new aircraft requirements over the next 15 to 20 years, despite the slow down following in the aftermath of the terrorist attacks of 11 September 2001. 

However, most observers identify industrial applications as having the fastest growth rates and ultimate volume potential for advanced composites. Infrastructure strengthening and repair, wind turbine blades and offshore engineering (risers and tethers) are all highlighted for specific interest. 

In the automotive sector, much has been written about carbon fiber sheet molding compounds (SMCs) and it may still come, but closer term attention is focused on body structures for so-called 'super cars', fuel cells, and fuel tanks, as well as the continued growth of reinforced thermoplastics in all forms. 

Industrial end uses are forecast to take a 60% share of the market by 2007. 

The pace of progress in sports and leisure applications, at one time the main engine for growth in advanced composites, has slowed down and whilst the sector still represents more than 27% of the overall carbon fibers market, the future growth perspective is relatively flat. 

It is recognized that the advanced composites market forms only a small niche part of the much larger commodity composites industry and there is an order of magnitude difference in the respective market size by volume. However, while high performance fibers account for only a small fraction of the overall reinforcements market for polymer matrix composites, they are all relatively high value materials and accordingly add further value by the time they are converted into composite form. 

The total consumption (all applications) of advanced high performance fibers - aramid, carbon, R/S/T glass, high modulus polyethylene (HMPE) and quartz - accounts for less than 3% of the total of all reinforcements. However, when considered in value terms the proportion increases to over 40%. In advanced composites use (i.e. excluding the non-composites application for aramid and HMPE fibers), high performance fibers account for an estimated 15% of consumption by volume but over 75% by value. 

