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Structural Application of CFRP within the Automotive Industry
2.1
Introduction

There has been significant increase in research on testing of composite fibre tensile properties. However, this effort has not resulted in any improvement of the reliability of compressive testing for composite materials, which becomes the design limit in engineering applications. Composites are becoming a common material choice in many engineering applications. However, these applications are not only exposed to tensile stresses, they are also under compressive and shear. There is very little research into the relationship between compressive testing of a test specimen and the validity of the result related to real life applications. It is critical that the compressive strength for a given material used in engineering applications i.e. a car chassis, is reliable and maintains repeatability and reproducibility.

The purpose of this present review is to research the factors that influence the repeatability and reproducibility of the final compressive test specimen. First, there is a review of the common testing methods, followed by an assessment of the previous data that has been accumulated by Gurit. A survey of geometric effects that may dominate the failure mechanism of the compressive test specimen is given, followed by a review of the failure mechanisms of the compressive specimens. Finally, there is a review of the existing mathematical and computational models, which try to predict the compressive strength of unidirectional lay-ups. 

2.2
Carbon Fibre Composites
Carbon fibre is a high strength, high modulus synthetic fibre that is used in a variety of structural and electrical applications. Carbon fibre is most commonly manufactured by heating, oxidising, and carbonising polyacrylonitrile polymer fibres, which gives the best carbon fibre properties, but fibres can also be made from pitch or cellulose. The resulting carbon fibres are typically moulded with a polymer matrix into high strength composite materials for structural applications or are used in their pure form for electrical and friction applications.

Carbon fibre composites have competitive structural properties compared to traditional materials. They are up to six times stronger than steel in the dominant fibre direction, yet five times lighter in overall component weight. In comparison to aluminium, carbon fibre composites are eight times stronger, twice as stiff yet still 1.5 times lighter [1]. These properties are only achievable as composites can be tailored to have dominant characteristics for the specific application that it is being designed and manufactured for.

2.2.1
0( Unidirectional Carbon Fibre

A unidirectional (UD) fabric is one in which the majority of fibres run in one direction only. A small amount of fibre or other material may run in other directions with the main intention being to hold the primary fibres in position, although the other fibres may also offer some structural properties. True unidirectional fabrics offer the ability to place fibre in the component to give reinforcement exactly where it is required, and in the optimum quantity (no more or less than required). As well as this, UD fibres are straight and un-crimped (crimping is when there is waviness present in the fabric). This results in the highest possible fibre contribution (in the fibre direction) from a fabric in composite component construction. For mechanical properties, unidirectional fabrics can only be improved on by the use of prepreg unidirectional tape, where there is no secondary material at all holding the unidirectional fibres in place. In these prepreg products only the resin system holds the fibres in place, Figure 2.1 is a schematic diagram of a unidirectional material.
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Figure 2.1 – Example of unidirectional fibres

There are various methods of maintaining the primary fibres in the unidirectional position, including weaving, stitching, and bonding. As with other fabrics the surface roughness of a unidirectional fabric is determined by two main factors; the combination of tex and thread count of the primary fibre, and the amount and type of the secondary fibre. The drape, surface smoothness, and stability of a fabric are controlled primarily by the construction style. While the areal weight, porosity, and (to a lesser degree) wet out, are determined selecting the appropriate combination of fibre tex and numbers of tows per cm. 

Warp or weft unidirectional material can be made by the stitching process (warp knitting). However, in order to gain adequate stability, it is usually necessary to add a mat or tissue to the face of the fabric. Therefore, with the amount of stitching thread required to assemble the fibres, there is a relatively large quantity of secondary, parasitic material in this type of UD fabric, which tends to reduce the laminate properties e.g. if a certain weight is specified for a component, but if warp knitting is required then some of the weight is consumed in the transverse direction, therefore reducing the unidirectional material, thus reducing the stiffness. Furthermore, the high cost involved in the set up of the 0( layer of a stitching line and the relatively slow speed of production means that these fabrics can be relatively expensive compared to the manufacture of unidirectional prepreg material. 

2.2.2
Carbon Composite Classifications
Carbon fibres are usually grouped according to the modulus band in which their properties fall, these bands are (Figure 2.2 – [2]):

· Commercial Grade Carbon (CGC)

· High Strength Carbon (HSC)

· High Elongation Carbon (HEC)

· Intermediate Modulus Carbon (IMC)

· High Modulus Carbon (HMC)
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Figure 2.2 – Tensile properties for a select number of the carbon fibres available to construct unidirectional material are shown, as characterised by the five categories above
The properties of the carbon fibres in Figure 2.2 are the individual fibres tested without any resin. However when fibres are incorporated into a resin matrix it then becomes possible to measure the properties of the fibres in compression or under shear. 

The filament diameter of most types of fibre is 5-7 (m, these are then collected together to form a tow. A tow can be anything from 6000 filaments and multiples of this thereafter up to 48,000. The tow sizes are used to determine the weight of the fabric produced, so the more filaments within the tow the heavier the fabric will be. 

2.3
Compression Testing
Despite three decades of research efforts to date, composite compressive strength still remains an unresolved subject in the understanding of the behaviour of composites. Prior to 2003, no reliable analytical or empirical expression has been obtained which can provide reasonable predictions or assessment of the compressive strength of unidirectional composites [4]. Recent research activities in this area are concentrated mostly on improving the testing techniques. Previous research found that although significant progress has been made in characterising the behaviour of unidirectional composites under compression, no similar advancement has been achieved in predicting and understanding compressive strength [3].

Unlike tensile properties, the resin matrix in which they are placed heavily influences the compression and shear properties of composites. Here, the resin has to hold the fibres straight as columns when loaded in compression. It is the adhesive properties of the resin to the fibres that come into play under shear. Furthermore, some composites behave quite differently under compressive loading, due to their molecular structure. 

2.3.1
Compression Testing Methods

At present, the most commonly used test configuration for determining the compressive properties of high performance unidirectional composite materials is a specimen of uniform width and thickness, with adhesively bonded tabs at each end (Figure 2.3). To load this specimen the two most common methods currently in use are the IITRI (Illinois Institute of Technology Research Institute) compression test method, defined by ASTM Standard D 3410 [4], which introduces loading via shear transfer using wedge grips, and ASTM D 695 (Modified) [5], which introduces the loading directly on the ends of the specimen. 
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Figure 2.3 – Example of a compression test specimen
2.3.2
IITRI Compression Test Method

The IITRI method was developed to avoid seating problems encountered when using the conical wedges of the older style Celanese rig [6]. The load is introduced by shear onto the tabbed regions of the compressive test specimen using a wedging action. The gauge length is 12.7mm. The IITRI Test rig is shown in Figure 2.4.
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Figure 2.4 – Schematic of the IITRI compression test fixture – [6]
2.3.3
ASTM Standard D 695 Modified

The ASTM D 695 M method is widely used throughout the composites industry. This method is primarily intended for testing rigid polymers but does include high performance composites within its scope. It involves lightly clamping the specimen to a thick steel plate so it cannot buckle. The ends protrude about 3mm beyond the plate and loading is directly through the ends. The gauge length is recommended to be 10mm, and the specimen is limited to a width of 12.5mm. Figure 2.5 shows an example of the ASTM D 695 test rig. 
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Figure 2.5 – ASTM D 695 M Compression test rig
2.3.4
Background

The IITRI and Modified ASTM D 695 test methods have become the most widely used shear and end loaded test fixtures, respectively [7]

The IITRI was added to ASTM 3410 in 1987, as method B. This method is generally perceived as generating acceptable results with minimal data scatter when performed properly. Although this test method is frequently used to determine the compressive response of composite materials, it is not without it shortfalls. The most widely voiced complaint [7] about the IITRI test method is the mass of the fixture itself, some 45kg. In addition to being physically difficult to handle, the mass of the IITRI fixture increases the fabrication cost. However, the IITRI test method remains the most popular shear-loaded test method to determine the compressive response of composite materials. 

One other compression test in use at the present time is the ASTM D 695 Modified test method. This method is simple to use, the rig is relatively inexpensive to fabricate. One common complaint of the D 695 Modified test method is that it must make use of two separate specimens to obtain both compressive strength and modulus [7]. The strength determination is made using a tabbed specimen with a relatively short (10mm) gauge section. This short gauge section is required to prevent gross buckling of thin (1-2mm) test specimens. The use of such a short gauge section was an early criticism of this test method, until studies indicated that the gauge length does not influence the measure of compressive strength provided buckling is prevented [8]. 

One aspect of the D 695 fixture, which is frequently overlooked, is the bolt torque used to clamp the stabilising lateral supports together. Increased bolt torque allows more of the applied load to be carried by the lateral supports through friction, thus increasing the (apparent) compressive strength. 

2.3.5
Previous Data
Recently, Gurit have been improving their production, manufacturing and testing techniques as part of continuous improvement activities to address these issues and improve the test variation within the compression testing results. The alterations that Gurit have introduced over the last few years have had a positive effect by increasing their compressive strength results for HSC 500 (500gsm) unidirectional carbon specimens with a fibre volume fraction of 55% from an average of 800MPa to 1000MPa. In Figure 2.6, the compressive test results achieved by Gurit have been plotted (data accessible to date).
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Figure 2.6 – Data from the Gurit Testing Data Base - [9]

Figure 2.6 is to be interpreted as a spread of results that gives a trend example. The range means for this data are highly varied, this could be due to several factors:

1. The operator that manufactured and tested the specimens

2. The preparation method used

The compressive strength of unidirectional fibre composites is an important parameter but is nevertheless much misunderstood. There is neither agreement on how to measure it, or what are the physical processes that give rise to failure. It is important because it provides a limiting design criterion. Furthermore, we cannot start to understand the compressive failure of more complex laminates until we understand that of the simplest, for example unidirectional laminates. 

2.4
Geometric Effects

The geometric effects that can influence the compressive strength of a unidirectional carbon test specimen are thickness of the specimen, the condition of the edges (the rougher the edges are the more likely cracks can initiate), and the condition of the surface of the specimen (if the surface has been poorly treated, there is an increased chance of fibre damage). There are also internal defects that can affect the compressive test specimen such as voids, FVF and matrix, these are discussed later in Section 2.5. 

2.4.1
Thickness Effects

The number of fibres per cm can define at a given fibre volume fraction the weight of the fabric and this in turn defines the ply thickness. The different weights of cured unidirectional carbon fibre are defined in Table 2.1 with the corresponding ply thickness (these values have a 2% tolerance level for the acceptance criterion). 

	
	Fibre volume fraction 

	 
	0.35
	0.36
	0.44
	0.48
	0.52
	0.56

	 Fibre weight g/m²
	Ply thickness (mm)

	150
	0.24
	0.23
	0.19
	0.17
	0.16
	0.15

	200
	0.32
	0.31
	0.25
	0.23
	0.21
	0.20

	300
	0.48
	0.46
	0.38
	0.35
	0.32
	0.30

	400
	0.63
	0.62
	0.51
	0.46
	0.43
	0.40

	450
	0.71
	0.69
	0.57
	0.52
	0.48
	0.45

	500
	0.79
	0.77
	0.63
	0.58
	0.53
	0.50

	600
	0.95
	0.93
	0.76
	0.69
	0.64
	0.60


Table 2.1 – Ply Thickness Data from the Gurit Composites Materials Handbook [2]

Few researchers have investigated the effect of laminate thickness on the compressive behaviour of unidirectional carbon fibre composites. This is due to the difficulty in obtaining reliable test results. Existing test methods have not provided precise compressive properties to date of thick composite laminates (2.5mm and above) due to the fact that all problems related to testing become more serious and complicated with thicker composites. As the specimen increases in thickness, a higher percentage of the load must be transmitted at the end, thus increasing the chances of premature failure such as end crushing (Figure 2.7) – for more details refer to Section 2.6.
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Figure 2.7 – Image showing end failure mechanism

Lee and Soutis [10] found from post failure examination, that brooming failure (transverse splitting of the composite) combined with longitudinal splitting, interlaminar cracking, fibre breakage and kink-band formation (fibre microbuckling) were all observed in specimens that were 2-3mm thick. The brooming failure was located near the tab ends suggesting that local stress concentration may be partly responsible for this type of failure. 

In the thicker specimens of 4-8mm, failure occurred at the ends of the specimens (Figure 2.8) at the load introduction point. The measured failure strengths of these thicker specimens were less than that obtained from the thin specimens (2-3mm). This type of failure was not observed with the thinner specimens. Figure 2.8 has been taken from [10]. There is evidence to show that as the specimen increases in thickness the apparent compressive strength decreases. 


[image: image8.wmf]0

200

400

600

800

1000

1200

1400

1600

0

1

2

3

4

5

6

7

8

Thickness (mm)

Failure Strength (MPa)


Figure 2.8 – Average compressive strength as a function of specimen thickness for T600/924C unidirectional laminates – [10]

Figure 2.8 suggests that the optimum thickness for the compressive specimen is 2mm. The thickness of compressive specimens recommended in BS EN ISO 14126:1999 [11] is 2mm ( 0.2mm. The ASTM D695 Modified [5] standard recommends a thickness of 2mm ( 0.5mm.

Dr Adams [12] of Wyoming Test Fixture Inc has been studying the compressive test method for more than 20 years and his recommendation for specimen thickness of a compressive test specimen is 2.5mm, which is 0.5mm thicker than current international standards recommend (ASTM D695 M). However, increasing the thickness of composite materials may increase the likelihood of multiple flaws being grouped in the same local area. There may also be offsetting improvements due to larger size, such as the likely arrest of damage as it spreads from local stress concentration areas, which is not present in test coupons due to their small size and cut edges. 

A number of production-related variations may occur in larger structures, which are more easily avoided in smaller structures, and should not appear in test coupons. Typical of these are fabric joints and overlaps where individual rolls of fabric terminate, and flaws in the fabric where individual strands terminate during production of the fabric. Other factors, which are more likely in larger components, include fibre waviness, large-scale porosity, large resin rich areas, and resin cure variations through the thickness. 

2.4.2
Edge Effects
The quality of the edge of compressive specimens is significant to a compression strength test. Odom and Adams [12] proposed a sequence of events for the failure of a specimen whose final failure mode was described as transverse, branched transverse or split transverse. The model is shown in Figure 2.9 below, but these indicate that the initial failure occurs at, or near, one free edge of the specimen. They also suggest that although the area, location and propagation of the crack initiation vary along the free edge the occurrence was observed repeatedly.
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Figure 2.9 – Failure Progression for compression specimens exhibiting transverse failure modes – [12]

2.4.3
Surface Effects

The surface of a compressive specimen is determined by the method of compressive test that is to be used. The compression testing methods discussed in the following Section 2.5 use a tabbed specimen as shown in Figure 2.3. Due to the nature of this compressive test specimen the surface of the carbon fibre component has to be of suitable roughness to guarantee very good secondary adhesion for the tabbing. This process indicates that the carbon specimen has to have had some kind of surface preparation technique in order to guarantee the secondary adhesion. On the other hand, the surface cannot be too rough as this has been known to induce fibre kinking [13].

Release ply fabrics such as peel plies are used as release materials directly against laminates or bond lines where a clean textured finish is required for subsequent bonding or painting. Using peel ply when laying up the test laminate is a very inviting option as it is easy to incorporate, and it also reduces contamination within the panel as it seals off the surfaces, rather than them being exposed to the atmosphere. However, there have been past incidents at Gurit UK and generally within the composites industry [peel ply paper] when the peel ply itself has been contaminated during manufacture, resulting in poor quality laminates. There are different grade meshes available – depending upon the surface roughness required, and they are produced either from Nylon( or polyester. 

Surface preparation techniques can also be used, these include grit blasting and the use of sandpaper (hand or machine to abrade or “key” the surface). These methods are not as desirable as the use of peel plies in manufacturing as they are an additional stage in the manufacturing process, which therefore adds time and further cost to the process. There is a higher risk of contamination to the laminate as it is exposed to the atmosphere during manufacture. The process generates dust and debris which if not removed can act as a weak-bonding layer between the laminate and the tabbing. These abrasion processes are operator sensitive process, therefore can be very aggressive, poorly controlled and unrepeatable. This can lead to the formation of stress raisers and the unintended reduction in sample thickness. 

2.5
The Effects of Voids/Defects and the Environment 

Voids are one of the most common defects encountered during the manufacture of carbon fibre reinforced polymers and can have detrimental effects on the mechanical properties of the material. In general, such flaws cause a decrease in the strength of the laminate and leave it exposed to greater susceptibility to water penetration and environmental conditions [13]. 

Voids are not the only defects that affect the mechanical properties of unidirectional carbon fibre detrimentally. The other defects that will be discussed in the following sections are fibre volume fraction, matrix effects, fibre waviness, fibre misalignments, fibre fracture and kink bands. 

2.5.1
Issues Associated with CFRP as a Structural Component

The manufacturing of CFRP can introduce a range of defects. For example, misalignment can occur when the tows are fed into to the prepreg machine and are not aligned perpendicular to the centre point. Also the intermediate handling and storage of the CFRP can affect the condition, and even through to the final cure cycle where temperature, dwell time and vacuum level play important roles in the overall quality of the laminate. 

The mechanisms operating in composites during loading, damage progression, failure modes, and ultimately strength are all affected by the nature and micro-geometry of the composite components; fibres, matrix, and interface. For example, the properties of a unidirectional composite are highly sensitive to the degree of fibre alignment, which affects the mechanisms that operate during loading, and the failure mode. The matrix, used in carbon/epoxy systems, is ductile compared with the fibres, and its main role is to transfer load to the fibres. Since the modulus of the matrix is significantly lower than that of the fibres it is carrying only a small portion of the applied load. 

2.5.2
Voids, Fibre Volume Fraction and Matrix Effects

One of the most common categories of manufacturing defects are voids, these are areas of trapped air that are found within the resin and between plies/fibres within composites. 

Micrographic studies have revealed that voids are the commonest of all defects found in vacuum bag mouldings. The types of voids, which occur in fibre-reinforced plastics, have been classified in many different ways over the years, e.g. the terms thread-, fabric-, general-, interstitial-, planer-, micro-, needle-, pocket-, and interconnected-voids have all been used [14, 15, 16, 17]. These different terms can, however, be reduced to two basic types – voids along individual filaments (within fibre bundles or tows) and voids between lamina. At low void contents (< 1.5%) the shape tends to be spherical and of diameter 5-20(m. At higher contents the voids are cylindrical and the length can be an order of magnitude greater than the diameters quoted [18]. In general the larger dimension is oriented parallel to the fibre axis. 

There are several causes of void formation, but only two of these have been the focus of significant study and modelling [15,19]. Firstly, the entrapment of gases (most often wet air), and secondly, volatiles arising from the resin itself. The trapped air originates from the different stages of the manufacturing process, (1) from the initial manufacturing stage, due to either air bubbles being trapped in the viscous resin or between the fibres and (2), voids may be formed by volatile components or contaminates, which vaporise during the high temperature part of the cure cycle. Hence the voids are areas within the composite where there are no matrix or fibres present. 

Work conducted by Sharez et al [20] showed a clear relationship between void content and compressive strength. They found a 10% reduction in compressive strength for every 1% increase in void content. This trend, however, was only found to be true for materials with a void content of less than 4%. At a greater void content than this, the trend was not uniform. This gives some clues as to the homogeneity of the material, and suggests that at lower void contents, the voids are distributed more evenly. 

Budiansky and Fleck [21] suggest that voids may contribute to the compressive failure of composites. They largely attribute failure initiation to fibre microbuckling, but imply that as the void content increases, the initial fibre misalignment increases. However, there are reports [13] that state if the void content remains under 1% of the total measured volume the effect that the voids will have on the overall mechanical properties of the laminate are negligible. 

The interfaces play an important role in the behaviour of the composite. As adhesion between the fibres and matrix improves, the load transfer is more efficient and the mechanical characteristics of the composite are enhanced. In addition, the interface strength affects the path of crack propagation in the material. For example, Wo [22] shows that if the interface is weaker than the matrix, a crack that initiates perpendicular to the fibres may turn and propagate parallel to them along the interface. Additionally, Fibre Volume fraction (FVF) plays an important role in the strength and quality of the laminate. The fibre volume fraction can be calculated using the following equation: 
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Equation 2.1 - [23]

Where FWF = Fibre Weight Fraction.

The Rule of Mixtures (given below) supports this; this states that the modulus of a unidirectional fibre composite (EC) is proportional to the volume fractions (FVF and MF (Matrix fraction)) of the material in the composite. 
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Equation 2.2 – [23]
2.5.3
Fibre Waviness and Fibre Misalignments

It is important to distinguish between fibre waviness and fibre misalignments. Fibre waviness can be defined by a distinctive sinusoidal type of wave for the fibre, as well as fibre mis-orientation with respect to the neutral fibre axis (x-direction). Fibre misalignment is defined as the partial or localised mis-orientation of the fibres with respect to the neutral axis only and this can lead to kinking of the fibres [24].

Unidirectional prepregs are stored on large rolls (in excess of 100 linear metres) after manufacture, which is a possible cause for induced waviness. The fibre waviness at this stage will depend on the tightness and diameter of the roll of uncured material. Fibre misalignment is thought to originate in the manufacturing of fibre tows (i.e. fibre bundles) in the prepregs. This problem can also appear during the laying up process, as it is very hard and time consuming to position/align every ply with respect to the previous one, such that all fibres are perfectly aligned in the unidirectional fibre reinforced composite structure. 

Fibre waviness is thought to occur as a result of a variety of manufacturing induced phenomena in polymer-matrix continuous fibre composites. These include mismatches in thermal expansion between the fibre, matrix and tool plate, the temperature gradients or temperature history experienced by the part during processing, volumetric shrinkage of the matrix, visco-elastic nature of the matrix and consolidation of the uncured material [25].

Figure 2.10 shows three types of fibre orientation in identical composite panels under the same loading conditions. Panel A will have the optimum mechanical properties because the fibres are perfectly aligned and parallel to the loading axis. Panels B and C will suffer from a significant reduction in compressive strength and stiffness because of the fibre mis-orientation defects present in them. Joyce et al [26] concluded that straight fibre regions are relatively stiff and strong in the main loading direction, and wavy or misaligned fibre regions are relatively compliant and weak.


[image: image12.png]€l

€
Panel A: Ideal fibre Panel B: Fibre Panel C: Fibre
orientation relative misalignment relative waviness relative to
to loading axis to loading axis

loading axis




Figure 2.10 – Fibre orientation relative to loading – [26]

2.5.4
The Effect of Defects on Failure Mechanisms 

Many potential engineering applications for high performance composite laminates involve compressive loading. Therefore, the compressive response of unidirectional composites is an essential part of the basic property data required for design optimisation. Compressive strength is one of the dominant limiting factors, as the compressive strength of the fibre reinforced polymer composite is usually 50-60% of their tensile strength [8]. Compressive deformation behaviour of unidirectional composites is influenced by many factors, including fibre and matrix properties and manufacturing induced imperfections such as voids. Given the complexities involved in the compressive deformation behaviour of unidirectional composites, many compressive failure mechanisms for unidirectional composites were analysed and observed. 

The nature of compressive failure in unidirectional composite laminates has been examined by researchers. Orringer [27], Shuart [28] and Hahn [29], have presented reviews of compressive failure in these laminates. One of the main problems has been to develop suitable test methods. Existing common test methods have been reviewed previously in Section 2.3. In this section we deal with the failure mechanisms. It will be shown from the literature that the failure in unidirectional laminates is dominated by the geometric defects within the specimen.

2.6
Typical Failures
In BS EN ISO 14126:1999 [11] there is a list of allowable failures regarding the compressive test method, these are shown below in Figure 2.11. 
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Figure 2.11 – Acceptable failure mechanisms as stated by BS EN ISO 14126:1999-[11]

These failures are believed to originate from microbuckling within the fibres. The majority of the literature available concentrates on microbuckling as the primary failure initiator under axial compressive load. This research originated from the workings of Rosen in the mid 1960’s. Since Rosen’s [30] work, it is recognised that fibres in high volume fraction carbon fibre reinforced plastic unidirectional laminates deform in the shear mode of microbuckling. The in-plane buckling of the fibres places the matrix predominantly in shear, the fibres rotate and break in two places, forming a kink band. The fibres then rotate further until the matrix between the fibres fails, and the kink band and hence the laminate loses its load carrying capability. 

According to Daniel and Hsiao [31], in all cases failure is matrix dominated. In the case of longitudinal loading, composite failure is triggered by matrix failure accompanied by fibre microbuckling and is greatly dependent on initial fibre misalignment. The longitudinal compressive strength shows a mild trend toward decreasing values with increasing thickness. Even if such a trend is significant, it was suggested that for initial fibre misalignments of the order of 1.5-2(, increasing laminate thickness would have a diminishing effect on strength

Jelf and Fleck [32] examined the compressive failure of unidirectional fibre composites, where they classified four failure mechanisms: 

· fibre failure 

· elastic microbuckling

· matrix failure

· plastic microbuckling

They found that plastic microbuckling was the dominant compressive failure mechanism in polymer matrix composites. 

Compressive data are more difficult to generate than tensile data for carbon fibre reinforced composites. The material has a high ratio of compressive strength (in the direction of the fibres), to shear strength (in the planes parallel to the fibres). This causes problems with shear load input. For pure compression loading, transverse stresses are induced in the ends of the specimen due to Poisson deformation and this can cause brushing at the ends of the specimen. Instability is also a problem and is exacerbated by the low out-of-plane shear modulus of the composite.

With any particular procedure, failure will occur at the lowest possible strength and in the corresponding failure mode. The range of possible failure strengths implies that the ultimate compressive strength of a composite is not a precise term, but primarily one of definition. In the axial compression of unidirectional composites three basic failure modes can be observed [33]; local buckling of fibres (where production variations such as fibre waviness or non uniform fibre spacing can influence compressive strength, also known as complex failure), transverse rupture of the composite (due to differences in Poisson’s ratios of the material constituents and non uniform distribution of transverse strains over the specimen length, also known as transverse shear failure), and failure in compression (shearing of the fibres at an angle of 45 degrees with no local buckling of the fibres, also known as in-plane shear failure). These principal modes of failure can be accompanied by a series of other phenomena:

· inelastic and non-linear behaviour of fibres and matrix

· interlaminar stresses

· surface ply separation

· overall loss of stability

Different combinations of all these phenomena can make it very difficult to establish the failure mode or obtain consistent results even with the same material and test procedure.

2.6.1
Environment Induced Failures

Ewins and Ham [34] investigated failure mechanisms in carbon-epoxy as a function of temperature. They suggested that the failure mode of unidirectional carbon fibre composites at room temperature was shear failure and not microbuckling. At temperatures above 100(C, the reduction of matrix stiffness and matrix strength allowed the fibres to buckle so that the composite strength was determined by the matrix properties rather than by fibre strength. The tensile strength of the composite in the unidirectional orientation is a fibre-dominated property. In contrast, resin stiffness significantly influences compression strength and materials currently used tend to employ resins that have a lower stiffness. The main reason for this is that the higher the resin stiffness the more brittle the laminate tends to be. 

Mei Li [35] concluded from experiments executed on materials for wind turbine blades that the compressive strength in the unidirectional orientation is a matrix dominated property and showed significant reductions under hot/wet conditions. It is concluded from the literature that environmental effects play a role in the determination of the compressive strength of a unidirectional carbon fibre composite.

2.7
Analytical Models

The compressive failure of long fibre composites is of major concern for the design of composite structures, since the compressive strength of practical laminates is significantly less than their tensile strength. Understanding the behaviour of materials/structures under compressive loading is essential for effective structural design. This is because the failure mechanism is controlled by compressive stresses in most cases. 

In Section 2.6 it was previously discussed that many researchers believe that the initiator of failure under compressive loads is the fibre microbuckling mode, consequently the literature covering failure prediction models also use microbuckling as the primary failure initiator. 

2.7.1
Mathematical Models

Compressive strength prediction has been the focal point of many investigators over the past few decades. Jones [36] presented the work of Rosen [30], in which it has been noticed that when fibre reinforced composites are compressed, the mode of failure appears to be fibre buckling. 

Two modes of fibre buckling are possible: 

· extension mode

· shear mode


[image: image14.png]



Figure 2.12 – The two modes of fibre buckling – [30]

Rosen’s model is well known to overestimate the strength of some composites such as carbon/fibre epoxy. However, it has been the basis of many mathematical models that have evolved from it since the 1960’s. 

Rosen [30] built the first analytical models based on two microbuckling modes (Figure 2.12). Fibres are treated as beams, and assumed to be perfectly straight. Matrix linear elasticity is also implicit. The critical stress is determined using an energy method [37]. For the shear or in-phase mode, the preferential mode for common high fibre volume fraction in composites, as obtained by Rosen is:
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Equation 2.3 - [30]

Where Gm is the matrix shear modulus and FVF the fibre volume fraction. This expression overestimates the compression strength of carbon fibre reinforced composites, typically predicting values from 3 to 4 GPa. Non-linear matrix behaviour (matrix damage due to load) and fibre misalignments are usually held responsible for such overestimation.
Frost [38] proposed a theoretical model incorporating the features of Rosen’s model, but retaining the same kind of analytical treatment to determine the compressive strength of long fibre composite materials. The main assumption in his theory was that fibres are not straight but have initial curvature, which was represented by an infinite sinusoidal series. In his work, he suggested a theoretical model which described four compressive failure modes; a tensile failure mode causing longitudinal splitting in matrix or interface, shear failure mode in matrix or interface, fibre shear failure mode, and fibre axial compressive failure mode. His results using one value of normalised curvature agreed well with experimental measurements. Yet due to the geometrically linear formulations, other failure modes have to be imposed such as matrix shear, or interface debonding, which lack the adequate experimental support. In addition, the fibre misalignment angle range necessary to fit the data, generally 2-3(, does not agree with the experimental data.  

A different approach was used by Budiansky [39] and Fleck and Budiansky [21,40], who modelled the propagation of the kink bands that are commonly observed in compression failed carbon fibre reinforced composites. They have extended the microbuckling models of Rosen [30] to include inelastic and misalignment effects, which gives:
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Equation 2.4 – [40] 
Where
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This is actually very close to Rosen’s predictions given in Equation 2.3. If perfect plasticity and fibre misalignments are induced, the authors [21,39,40] obtained:
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Equation 2.5 – [40]
Where k is approximately the composite shear yield stress (the stress at which the material begins to deform plastically) and 
[image: image20.wmf]f

 is the initial fibre misalignment angle. Similar mathematical models have been developed by other authors [41-43], and again the misalignment angles are predicted in the 2-3( range, which is unrealistic. 

Camponeshi [44] and Schultheisz and Waas [45,46] have presented exhaustive reviews of the compressive behaviour of composites. They feel the main flaw is the geometrically linear nature of the formulation. In recent years, numerous models for the prediction of compressive behaviour of unidirectional composites have been developed. 

2.7.2
Finite Element Analysis Approaches

The calculation of the lamina longitudinal compression strength remains an unsolved problem. Non-valid failure modes are commonly observed in compression tests of unidirectional specimen. Micromechanical modelling has also proven to be a difficult task. It is believed that failure is initiated by fibre microbuckling, and that non-linear matrix behaviour and fibre misalignments play a major role. The main obstacles are the non-linear nature of the composite and the scarcity of valid test data. 

To date most analyses of localisation of failure in solids, including plastic microbuckling, are one-dimensional calculations based on the response of an infinite band as outlined by Rice [47]. For example, Hutchinson and Tvergaard [48] have performed infinite shear band analysis to estimate the plane strain ductility of metallic alloys. They found that the ductility is sensitive to the magnitude of imperfections (in the form of a lower yield strength within the infinite band) and that elastic and plastic bifurcation calculations grossly overestimate the strain to failure (and associated strength). Budiansky [39] and Budiansky and Fleck [21] came to the same conclusions for plastic microbuckling of fibre composites, in that imperfections are needed in the analysis in order to predict realistic compressive strengths. There are a number of sources of imperfection, including fibre waviness, and voids and cracks within the matrix.

The infinite band analyses described above suffer from two main limitations:

1. They are unable to predict the width of the kink band, as the constitutive law contains no length scale

2. They assume that the initial imperfection exists as an infinite band rather than as a finite region. 

Fleck et al. [49] overcame the first limitation by performing an infinite band analysis using a constitutive law, which involved the fibre diameter as the pertinent length scale. They assumed that the fibres posses a finite bending resistance (which depends on the fibre diameter) and used couple stress theory to predict the broadening of the kink band from an initial infinite band of fibre misalignment. The final width of the kink band was set by fibre fracture: it was assumed that the fibres break when the maximum tensile bending strain in the fibres equals the tensile failure strain of the fibres. 

Fleck et al. [49] predicted that the final width of the kink band was 10-20 fibre diameters, and that the width is relatively sensitive to both the constitutive properties of the composite, and the initial width and magnitude of fibre misalignment. In contrast, the compressive strength was found to be sensitive to the fibre misalignment angle and moderately sensitive to the width of the initial band of misaligned fibres. 

Kyriakides et al. [50] used finite element analysis to study the early stages of microbuckling. They treated the fibres and matrix as discrete but perfectly bonded layers. This approach is useful when the initial region of fibre waviness extends over only a small number of fibres, but becomes prohibitively expensive in computer time when a large number of fibres are considered. However, Morais [37] developed 2D and 3D Finite Element (FE) models to predict lamina longitudinal compression strength (LLCS) of carbon composites. The models were simple and computationally inexpensive. Failure is assumed to be governed by fibre micro-instability. The results correlated well with known mathematical models, specifically Rosen [30]. His work however, highlighted that reliable strength data is essential to validate the models, and at this present time the compressive strength data are still a very controversial issue with many factors influencing the final results. 

2.8
Summary

The optimum testing thickness based on previous literature is 2mm. 

The investigations discussed above indicate that the compressive failure mode in carbon-epoxy composites is matrix dominated. The intrinsic compressive strength of the fibres is not fully utilised and failure of the composite laminate occurs by fibre microbuckling. Microbuckling is sensitive of fibre-matrix bond, material defects and initial fibre curvature. This is turn depends on the accuracy that has been applied to the manufacture of the compressive test specimens. 

Analytical models and FEA models have similar underlying problems, this is because of the assumptions that are made initially. These present problems throughout the calculations, which tends to lead to over or underestimations when trying to predict the compressive strength of a carbon fibre reinforced composite. However, with the FEA models and the computational ability the model uses iterations to finally tune the outcome for more specific results. 
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Fibre data

		Unidirectional

		Commercial Grade Carbon (CGC)		Tensile Strength (Mpa)		Youngs Modulus (Mpa)		strain

		ZOLTEK PANEX33 48K		3800		228000		0.0166666667		228

		ZOLTEK PANEX35-50K-TYPE 13		3800		242000		0.0157024793		242

		FORTAFIL 511 80K C FIBRE		3800		230000		0.0165217391		230

		High Strength Carbon (HSC)		Tensile Strength										blue=other

		TORAY T700SC-12000-50C		4900		230000		0.0213043478		230				red=hmc

		MITS-GRAFIL TR30S 12K 0.8%		4400		235000		0.0187234043		235				pink=hsc

		SIGRAFIL C30 TO60 EPY CARBON		3800		230000		0.0165217391		230				green=imc

		TORAY T600SC-24K-60E		4120		230000		0.0179130435		230				blue/purple=hec

		TENAX-J STS 5631 24K WIDE CFIB		4000		240000		0.0166666667		240				yellow=cmc

		TAIRYFIL TC35-12K LOW/HIGH		4000		240000		0.0166666667		240

		MITS-GR 34-600WD-24K		3790		234000		0.0161965812		234

		High Elongation Carbon (HEC)		Tensile Strength

		TORAY T700SC-12000-50C		4900		230000		0.0213043478		230

		MITS-GRAFIL TR50S 12K 1.2%		4900		240000		0.0204166667		240

		MITS-GR 34-700WD-24K 1.4%		4830		234000		0.0206410256		234

		Intermediate Modulus Carbon (IMC)		Tensile Strength

		TORAY T800HB-12K-40B		5400		294000		0.0183673469		294

		TORAY M30SC-18K-50C		5400		294000		0.0183673469		294

		MITS-GRAFIL MR40 12K		4400		295000		0.0149152542		295

		High Modulus Carbon (HMC)		Tensile Strength

		MITS-GRAFIL HR40-12K		4400		390000		0.0112820513		390

		TORAY M40JB-12K-50B		4400		377000		0.0116710875		377

		Other		Tensile Strength

		MITS-GRAFIL TRX50 12K 1.2%		4600		247000		0.0186234818

		MITS-GRAFIL MRX40 12K 0.4%		4120		304000		0.0135526316

		TORAY M46JB-12K-50B		3720		436500		0.0085223368

		PYROFIL HS40 12K 0.4%D		3920		451000		0.008691796
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User Data

		Cure		Customer		Date_and_time		EModulus		Seach Text		Thickness		Rm (Mpa)		Width		Type_of_Test

		16 hrs @ 60°C		DML		3/13/98				50k HSC UD x  2   ( 0° ) SPX7309 / 7603 / 8207		2.264		664.9		12.26		Compression

		7 days @ RT		DML		3/23/98				50K HSC  UD  x  2  ( 0° ) SPX7309 / 7603 / 8207		2.260		724.16		12.13		Compression

		10 hrs @ 85°C @ 3 bar		SP Systems / Marten  Marines		12/10/98				HSC70K / 300 x 6 SE84LV / 35%		1.773		1371.3		11.62		Compression

		10 hr s@ 85°C		M Torres		12/11/98				HSC48K / 300 x 6 SE84LV / 37%		1.7		1219.95		13.25		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		M Torres		1/15/99				HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1.839		1193.1		12.39		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		M Torres		1/15/99				HSC Fortfil 48K / 300 x 6 SE84LV / 37%		1.891		1236.94		12.69		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		GUS		1/19/99				HSC Fortfil 48K / 300 x 6 SE84LV / 37%		1.956		1053.1		12.69		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		GUS		1/19/99				HSC Fortfil 48K / 300 x 6 SE84LV / 37%		1.879		1234.58		12.69		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		GUS		1/19/99				HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1.805		1032.84		12.67		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		SP Systems (Gus)		2/3/99				HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1.758		1088.82		12.25		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		SP Systems (Gus)		2/3/99				HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1.887		967.28		12.90		Compression

		1 hr @ 40°C + 10 hrs @ 85°C		SP Systems (Gus)		2/3/99				HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1.781		1069.5		12.85		Compression

		10 hrs @ 85°C		M-Torres		4/29/99				HSC48k / 300g  x 6 SE84LV 37%		1.75		1331.2		12.52		Compression

		12hrs @ 80°C		SP (Quality)		8/6/99				HSC250 / 300 x 6 SE84HT 34%		1.788		1338.01		12.00		Compression

		10 hrs @ 85°C		SP Systems		8/26/99				HSC48K / 300 / 300 x 6 SE84LV / 37%		1.772		1218.3		13.61		Compression

		1 hour @ 120°C		SP Systems		5/18/00				HSC/48K x 7 SE84LV		2.115		1112		12.51		Compression

		20 mins @ 135°C @ 3 bar		SP Systems		6/28/00				CGC/200 x 10 SPX1246		2.46		861.09		12.63		Compression

		7°C/min ramp from RT to 135°C, dwell for 20mins		SP Systems		7/10/00				HSC48K/200 x 10 @ RT SPX1246		1.982		1191.03		12.24		Compression

		10hrs @ 85°C		Formula Spars		2/28/01				Prepreg CGC900 / XC411 x 2 SE84LV		2.685		788.46		11.86		Compression

		12hrs @ 85°C		Formula Spars		4/18/01				CGC SE84LV/37% /SPX7924/00/140g		2.488		884.13		12.29		Compression

		10hrs @ 85°C		Formula Spars		4/26/01				XC411 / CGC / 900  x 2 SE84HT/40% / SE84LV/37%		2.75		739.95		13.47		Compression

		10hrs @ 85°C		Formula Spars		5/9/01				XC411 / CGC/900  x2 SE84HT/40% / SE84LV/37%		2.611		865.97		12.47		Compression

		2Hrs@70°C 2Hrs@120°C		SP		9/11/01				HSC/300 SE84LV 32±3%		2.358		637.32		13.46		Compression

		10 Hrs @ 85°C		Rondal		11/26/01				HSC/300/ x 6 Plies 0° SE84LV (37%)		1.824		1312.03		12.00		Compression

		105°C		Rondal		12/5/01				HSC/300/ x 6 Plies SE84LV  (37%)		1.88		1138.46		12.93		Compression

		2hrs @ 85°C + 2hrs @ 20°C  80% vac		SP		1/31/02				T600 / 450  x 4 SE84LV / 37%		1.962		1064.75		12.11		Compression

		1hr @ 80°C + 2hrs @ 120°C  60% vac		SP		2/19/02				T600 / 450  x 4 SE84LV / 37%		2.15		957.52		12.35		Compression

		10hrs @ 85°C		SP		3/7/02				T600/50C/500 SPX1660 / 38%		1.56		987.26		13.03		Compression

		2 hrs @ 85°C + 2 hrs @ 120°C		SP Systems		3/19/02				T600 / 50C / 500 x 4 SPX1660 / 38%		2.23		977.39		12.42		Compression

		2 hrs @ 85°C + 2 hrs @ 120°C		SP Systems		3/19/02				T600 / 50C / 500 / 1000 x 4 SE84HT / 38%		2.204		979.47		13.40		Compression

		1 hr @ 85°C + 2 hrs @ 120°C		SP Systems		3/19/02				HSC250 v/ 38HSC250 x 4 SE84LV		1.953		1012.1		12.96		Compression

		1 hr @ 85°C + 2 hrs @ 120°C		SP Systems		3/25/02				HSC250 / 38HSC250 x 4 SE84LV		1.953		862.9452747939		12.96		Compression

		2hrs @ 85°C + 2hrs @ 120°C		SP		4/5/02				HSC250 / HSC250/500 x 4 SPX3456 / 38%		2.19		898.9882205033		12.62		Compression

		2hrs @ 85°C + 2hrs @ 120°C		SP		4/5/02				HSC250 / HSC250/500 x 4 SPX3456 / 38%		2.13		874.0217427294		12.85		Compression

		2hrs @ 85°C + 2hrs @ 120°C		SP		4/8/02				HSC250 / HSC250/500 x 4 SPX3433 / 38%		2.03		998.3778819367		12.44		Compression

		2 hrs @ 85°C + 2 hrs @ 120°C		SP Systems		6/7/02				HSC250 / 28 / HSC250 / 1145 x 4 SPX3405		2.192		1045.78		12.69		Compression

		2 hrs @ 85°C + 2 hrs @ 120°C		SP Systems		6/7/02				HSC250 / HSC250 / 1145 x 4 SPX3405 / 38%		2.152		969.5		12.54		Compression

		2 Hrs @ 85°C +2 Hrs @ 120°C		SP Systems		6/12/02				HSC250/38/HSC250/SA53-2106 SPX3505		2.1		1094.88		12.54		Compression

		2 Hrs @ 85°C +2 Hrs @ 120°C		SP Systems		6/12/02				HSC250/38/HSC250/SA53-2106 SPX3505		2.2		992.07		12.58		Compression

		V90		SP Systems		1/8/04				T600-50c		1.98		1,016.93				Compression

		V90		SP Systems		1/8/04				T600-60e		2.05		834.00				Compression

		V90		SP Systems		1/8/04				34-600		1.93		929.92				Compression





Zwick Data

		Test Number		AR Number		SPT Number		PID Number		Customer		Test Standard		Type of Test		Material Description		Avg Thickness (mm)		Avg Rm (MPa)		STDEV Rm (MPa)		Avg Width (mm)		Cure		Date		No of Samples

		14765		5921		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (1.1) To (1.6)		2.212		861.4857		170.4018		12.515		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6

		14766		5921		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (2.1) To (2.5)		2.212		816.0155		117.4138		12.966		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5

		14767		5921		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (3.1) To (3.6)		2.212		880.9749		174.0022		12.275		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6

		14768		5921		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (4.1) To (4.5)		2.212		811.6942		91.43094		12.305		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		4

		14769		5921		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (5.1) To (5.6)		2.212		887.8818		155.709		12.34		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6

		14770		5921		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (6.1) To (6.5)		2.212		1012.19		118.5536		12.132		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5

		14826				1596		5942		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE90-1 / HSC 600 / 35±3% Run speed 10m/min		2.2		1226.434		80.79391		12.51		1 hr @ 120°C		7-Aug-03		5

		14825				1596		5941		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE90-1 / HSC 600 / 35±3% Run speed 5m/min		2.2		1109.604		94.13526		12.604		1 hr @ 120°C		7-Aug-03		5

		14827				1596		5943		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE90-1 / HSC 600 / 35±3% Run speed 15m/min		2.2		1057.364		60.79922		12.218		1 hr @ 120°C		13-Aug-03		5

		15067		6088-2		1631				SP Australia		BS EN ISO 14126		Compression		SE84LV / HSC / 300  B/No 083975  (Roll 10)		2.773		1320.634		79.10348		12.24				11-Sep-03		5

		15066		6088-1		1631				SP Australia		BS EN ISO 14126		Compression		SE84LV / HSC / 300  B/No 086752  (Roll 12)		2.801		1384.995		18.61964		12.234				11-Sep-03		5

		15371		6279		1177		6092		SP		BS EN ISO 14126		Compression		4 x Sprint / SPX3405 / HSC250 / 38% / HSC250 / RE290T / 323gms  (1:1  To  1:8)		2.992038		805.8372		96.13402		12.5825				27-Oct-03		8

		15372		6279		1177		6092		SP		BS EN ISO 14126		Compression		4 x Sprint / SPX3405 / HSC250 / 38% / HSC250 / RE290T / 323gms  (2:1  To  2:8)		2.994		774.5607		67.1255		12.44375				27-Oct-03		8

		15373		6279		1177		6092		SP		BS EN ISO 14126		Compression		4 x Sprint / SPX3405 / HSC250 / 38% / HSC250 / RE290T / 323gms  (3:1  To  3:7)		2.99		794.0838		75.15834		12.51857				27-Oct-03		7

		15374		6279		1177		6092		SP		BS EN ISO 14126		Compression		4 x Sprint / SPX3405 / HSC250 / 38% / HSC250 / RE290T / 323gms  (4:1  To  4:7)		3.024		792.9816		85.75128		12.36143				27-Oct-03		7

		15375		6279		1177		6092		SP		BS EN ISO 14126		Compression		4 x Sprint / SPX3405 / HSC250 / 38% / HSC250 / RE290T / 323gms  (5:1  To  5:8)		3.03		739.6453		80.03681		12.62				27-Oct-03		8

		15366		6278		1177		6091		SP		BS EN ISO 14126		Compression		4 x Sprint /n SPX3405 / HSC250 / 38% / HSC250    (1:1  To  1:6)		2.046		911.4467		127.8337		12.30333				27-Oct-03		6

		15367		6278		1177		6091		SP		BS EN ISO 14126		Compression		4 x Sprint /n SPX3405 / HSC250 / 38% / HSC250    (2:1  To  2:6)		2.024		995.1212		79.5074		12.42167				27-Oct-03		6

		15368		6278		1177		6091		SP		BS EN ISO 14126		Compression		4 x Sprint /n SPX3405 / HSC250 / 38% / HSC250    (3:1  To  3:5)		2.024		858.4797		80.62091		12.244				27-Oct-03		5

		15369		6278		1177		6091		SP		BS EN ISO 14126		Compression		4 x Sprint /n SPX3405 / HSC250 / 38% / HSC250    (4:1  To  4:6)		2.017		881.6478		114.9419		12.43667				27-Oct-03		6

		15370		6278		1177		6091		SP		BS EN ISO 14126		Compression		4 x Sprint /n SPX3405 / HSC250 / 38% / HSC250    (5:1  To  5:5)		2.048		873.0799		194.449		12.412				27-Oct-03		5

		15533				1177		6111		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% /  Double Vac Panel		2.094		896.1866		218.9164		12.705				12-Nov-03		10

		15578				1686		6182		Global Energy Concepts		BS EN ISO 14126		Compression		SE84LV / HSC / 450 / 400 / 35±3% / B/No  091969/10  Panel 1		2.113		1331.853		68.22548		12.74		1Hr @ 120°C		17-Nov-03		5

		15579				1686		6183		Global Energy Concepts		BS EN ISO 14126		Compression		SE84LV / HSC / 450 / 400 / 35±3% / B/No  091969/10 + Xe293 / 1255  Panel 2		2.767		1020.69		33.43165		12.256		1Hr @ 120°C		17-Nov-03		5

		15654		6375		1177		6119		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC250 / 38% / HSC250  1.1 to 1.6		3.022		889.9722		68.45961		12.45167				25-Nov-03		6

		15655		6375		1177		6119		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC250 / 38% / HSC250  2.1 to 2.5		3.052		881.2214		132.1498		12.424				25-Nov-03		5

		15656		6375		1177		6119		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC250 / 38% / HSC250  3.1 to 3.6		2.944		917.1624		69.31076		12.375				25-Nov-03		6

		15657		6375		1177		6119		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC250 / 38% / HSC250  4.1 to 4.5		3.006		892.5218		124.251		12.688				25-Nov-03		5

		15658		6375		1177		6119		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC250 / 38% / HSC250  5.1 to 5.5		3.044		869.2628		31.40339		12.488				25-Nov-03		5

		15659		6375		1177		6119		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC250 / 38% / HSC250  6.1 to 6.6		3.066		827.6284		81.62408		12.73167				25-Nov-03		6

		15726		6384		1177		6068		SP		BS EN ISO 14126		Compression		4x SPRINT/SPX3405/HSC250/38%/HSC250		2.664		657.3395		117.5792		12.486		3 Hrs @ 80°C + 1 Hr @ 120 °C		2-Dec-03		5

		15727		6384		1177		6068		SP		BS EN ISO 14126		Compression		4x SPRINT/SPX3405/HSC250/38%/HSC250		2.668		696.3821		71.1253		12.562		3 Hrs @ 80°C + 1 Hr @ 120 °C		2-Dec-03		5

		15728		6384		1177		6068		SP		BS EN ISO 14126		Compression		4x SPRINT/SPX3405/HSC250/38%/HSC250		2.636		767.2145		60.00497		12.458		3 Hrs @ 80°C + 1 Hr @ 120 °C		2-Dec-03		5

		15729		6384		1177		6068		SP		BS EN ISO 14126		Compression		4x SPRINT/SPX3405/HSC250/38%/HSC250		2.208		836.4823		148.6374		12.47		3 Hrs @ 80°C + 1 Hr @ 120 °C		2-Dec-03		5

		15730		6384		1177		6068		SP		BS EN ISO 14126		Compression		4x SPRINT/SPX3405/HSC250/38%/HSC250		2.64		716.0917		118.5292		12.53167		3 Hrs @ 80°C + 1 Hr @ 120 °C		2-Dec-03		6

		15723		6384		1177		6068		SP		BS EN ISO 14126		Compression		4xSPRINT/SPX3405/HSC250/38%/HSC250		2.64		738.3205		129.1359		12.494		3 Hrs @ 80°C + 1 HR @ 120°C		2-Dec-03		5

		15731		6398		1177		6112		SP		BS EN ISO 14126		Compression		SPX3405/RE290T/323GSM/RE290T/4xPrepreg SPX3405/HSC500/38%/SPX3405/RE290T/323GSM/RE290T		3.792		628.8739		71.69399		12.504		1°C/min - 90°C + 0.5°C/min - 120°C		2-Dec-03		5

		15732		6398		1177		6112		SP		BS EN ISO 14126		Compression		SPX3405/RE290T/323GSM/RE290T/4xPrepreg SPX3405/HSC500/38%/SPX3405/RE290T/323GSM/RE290T		3.754		640.8452		51.79497		12.434		1°C/min - 90°C + 0.5°C/min - 120°C		2-Dec-03		5

		15733		6398		1177		6112		SP		BS EN ISO 14126		Compression		SPX3405/RE290T/323GSM/RE290T/4xPrepreg SPX3405/HSC500/38%/SPX3405/RE290T/323GSM/RE290T		3.174		735.2792		41.22905		12.48		1°C/min - 90°C + 0.5°C/min - 120°C		2-Dec-03		5

		15734		6398		1177		6112		SP		BS EN ISO 14126		Compression		SPX3405/RE290T/323GSM/RE290T/4xPrepreg SPX3405/HSC500/38%/SPX3405/RE290T/323GSM/RE290T		3.728		651.0649		40.86832		12.438		1°C/min - 90°C + 0.5°C/min - 120°C		2-Dec-03		5

		15735		6398		1177		6112		SP		BS EN ISO 14126		Compression		SPX3405/RE290T/323GSM/RE290T/4xPrepreg SPX3405/HSC500/38%/SPX3405/RE290T/323GSM/RE290T		3.2		713.619		81.29194		12.64333		1°C/min - 90°C + 0.5°C/min - 120°C		2-Dec-03		9

		15909		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 2.1 to 2.6  Prepreg Test Laminate		2.21		743.1741		115.4407		12.61667		Prog 2 In Binder Oven		16-Dec-03		6

		15910		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 3.1 to 3.9  Prepreg Test Laminate		2.21		745.7474		62.4074		12.68		Prog 2 In Binder Oven		16-Dec-03		9

		15911		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 4.1 to 4.6  Prepreg Test Laminate		2.21		784.363		108.5415		12.59		Prog 2 In Binder Oven		16-Dec-03		6

		15912		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 5.1 to 5.6   Prepreg Test Laminate		2.21		789.9819		53.60575		12.51667		Prog 2 In Binder Oven		16-Dec-03		6

		15913		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 6.1 to 6.6  Prepreg Test Laminate		2.21		662.0479		103.3778		12.585		Prog 2 In Binder Oven		16-Dec-03		6

		15914		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 7.1 to 7.6   Prepreg Test Laminate		2.21		584.6359		120.9442		12.635		Prog 2 In Binder Oven		16-Dec-03		6

		15908		6397		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 1.1 to 1.5  Prepreg Test Laminate		2.21		968.3444		159.0181		12.648		Prog 2 In Binder Oven		17-Dec-03		5

		15997				1698		6300		Vestas		BS EN ISO 14126		Compression		4  x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.93		870.1255		199.8873		12.85952		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		21

		15996				1698		6306		Vestas		BS EN ISO 14126		Compression		4  x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K  With RE292T		2.57		853.9567		102.5152		13.3095		3Hrs @ 90°C + 1Hr @ 120°C		7-Jan-04		20

		15998				1698		6298		Vestas		BS EN ISO 14126		Compression		4  x SPX3405 / HSC500 / 400 / 35% / Toray T600-50C		2.01		1090.964		72.35955		12.32727		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		22

		15999				1698		6304		Vestas		BS EN ISO 14126		Compression		4  x SPX3405 / HSC500 / 400 / 35% / Toray T600-50C With RE292T		2.49		995.9893		66.71362		12.2081		3Hrs @ 90°C +1Hr @ 120°C		7-Jan-04		21

		16046				1698		6300		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.904762		883.1005		178.6882		11.94762		3Hrs @ 90°C + 1Hr @ 120°C + 45mins to RT		13-Jan-04		21

		16057				1698		6305		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 400 / 35% / Toray T-600-60e With RE292T		2.605		790.7208		11.09489		14.11		3Hrs @ 90°C + 1Hr @120°C + 45mins to  RT		14-Jan-04		2

		16056				1698		6302		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Toray T-600-60e		2.0505		833.9987		150.9476		12.4235		1Hr @ 120°C + Cooled Back To RT In 1Hr		14-Jan-04		20

		16061				1698		6299		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 400 / 35% / Toray T600-60e		1.906667		1113.484		97.82704		12.42333		1Hr @120°C + 1Hr to  RT		15-Jan-04		21

		16064				1698		6303		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.9336		821.0905		130.8153		12.2208		1Hr @ 120°C +  1Hr  to RT		15-Jan-04		25

		16058				1697		6309		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K With RE292T		2.4765		880.9569		101.7942		12.677		3Hrs @ 90°C + 1Hr @120°C + 45mins to  RT		15-Jan-04		20

		16060				1698		6301		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Toray T600-50C   No RE292T		1.974737		1016.931		95.26064		12.26368		1Hr @120°C + 1Hr to  RT		15-Jan-04		19

		16059				1697		6307		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Toray T600-50C  With RE292T		2.5975		883.9664		124.6918		12.3		3Hrs @ 90°C + 1Hr @120°C + 45mins to  RT		15-Jan-04		4

		16062				1697		6308		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Toray T600-60e With RE292T		2.585		800.076		35.74359		12.29		3Hrs @ 90°C + 1Hr @ 120°C + 45mins to RT		15-Jan-04		2

		16312				1723		6552		SP (R&D)		BS EN ISO 14126		Compression		7 x SE70 / HSC300 / 400 /  BN		2.144		917.3369		46.36098		12.266		16Hrs @ 70°C		4-Feb-04		5

		16384				1697		6300		Vestas		BS EN ISO 14126		Compression		4 x UD Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%		1.996		813.1622		141.3098		12.453		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		20

		16385				1697		6303		Vestas		BS EN ISO 14126		Compression		4 x UD Mitsubishi Grafil 34-600WD-24K  WE91-1 / HSC500 / 400 / 35%		2.050909		791.5604		166.7985		12.12636		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		22

		16475				1698		6300		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( A )		1.978		730.5767		217.0617		12.42		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5

		16476				1698		6300		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( B )		2.02		822.7927		170.5333		12.372		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5

		16485				1697		6598		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 400 / 35%  B/No 114695/1		1.939444		976.3216		141.5448		13.23		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		18

		16484				1697		6598		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 600 / 35%  B/No 114695/1		2.05		915.0949		94.38538		13.504		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		5

		16571				1740		6635		Vestas		BS EN ISO 14126		Compression		SPX3405 / CGC / 500 / 400 / 38%  B/No 115189-1  Zoltek Carbon		2.008889		916.4117		53.8089		12.88667		3Hrs @ 90°C + 1Hr @ 120°C		2-Mar-04		9

		16686				1697		6692		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC 500 /1040 / 36% / TORAY  T600-50C		1.8445		1106.131		99.24908		12.546		3Hrs @ 90°C + 1Hr @ 120°C		15-Mar-04		20

		16685				1177		6662		SP		BS EN ISO 14126		Compression		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (2.1 To 2.9 )		2.05		1048.216		56.23565		12.20444		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9

		16684				1177		6662		SP		BS EN ISO 14126		Compression		SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (1.1 To 1.9 )		2.03		1133.601		70.22784		12.41111		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9

		16698				1177		6662		SP		BS EN ISO 14126		Compression		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (3.1 To 3.9 )		2.07		1055.081		55.87585		12.21889		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9

		16699				1177		6662		SP		BS EN ISO 14126		Compression		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (4.1 To 4.9 )		2.046667		1091.002		87.76278		12.23167		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		6

		16700				1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (1.1 To 1.8 )		2.19		1039.185		78.63626		12.34714		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		7

		16701				1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (2.1 To 2.8 )		2.1725		936.4159		133.2965		11.945		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8

		16702				1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (3.1 To 3.9)		2.197778		948.4196		118.9363		12.15667		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9

		16703				1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (4.1 To 4.8 )		2.20125		1021.709		118.2162		13.0875		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8

		16744				1697		6671		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 1040 / 36%		1.999579		1000.725		90.76286		13.12789		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		19

		16742				1698		6706		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 1040 / 36% TORAY T600-50C		1.934		1066.756		58.11837		12.498		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10

		16743				1698		6707		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 35% B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.04		1031.947		110.0322		12.862		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10

		16769				1698		6715		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 1040 / 36%  B/No 114524-1 Toray T600-50C		1.876667		916.2948		223.5717		12.53556		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9

		16768				1698		6709		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 36%  B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.047778		987.4526		123.8535		12.55778		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9

		16772				1698		6627		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / CGC / 500 / 400 / 38% ZOLTEK PENAX 35-48K UD  A1 To A6		2.11		914.178		-1		12.38		Instant Cure @ 120°C		26-Mar-04		1

		16805				1698		6726		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 600 / 36% B/No 117435-2  Mitsubishi Grafil 34-600WD-24K		1.888571		1221.055		91.44177		12.28		3Hrs @ 90°C + 1Hr @ 120°C		30-Mar-04		21

		16825				1740		6760		Vestas		BS EN ISO 14126		Compression		WE90-1 / CGC / 500 / 400 / 38%  B/No 115272-1  ZOLTEK  PANEX   35-48K		2.088		917.0695		157.1937		12.6045		3Hrs @ 90°C + 1Hr @ 120°C		2-Apr-04		20

		16855				1596		6770		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE91-2 / HSC600 / 300 / 35%  Zoltek Pannex35 Bn. 115548/1		2.320833		986.9698		148.3573		12.17333		90min @ 85°C + 90min @ 115°C		7-Apr-04		12

		16865				1698		6757		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C		1.866		1185.766		119.6797		12.525		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10

		16866				1698		6758		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C  PANEL 2		1.809		1186.397		118.8429		12.532		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10

		16870				1596		6785		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE91-2 / HSC600 / 300 / 35%  Toray T600 - 50C Bn. 115547/1		2.192308		1166.964		85.79371		12.15308		90min @ 85°C + 90min @ 115°C		8-Apr-04		13

		16961				1698		6858		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K		1.794		1177.849		59.46179		12.34		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		10

		16962				1698		6859		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K  PANEL 2		1.795455		1188.645		106.483		12.32636		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		11

		17036				1740		6851		Vestas		BS EN ISO 14126		Compression		4 x WE90-1  / CGC / 500 / 400 / 38%  SGL 48k		1.871176		1015.058		80.29092		12.05824				30-Apr-04		17

		17090				1740		6849		Vestas		BS EN ISO 14126		Compression		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115190  SGL 48K  UD Carbon		2.152917		950.8816		165.7544		11.895		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		24

		17091				1740		6850		Vestas		BS EN ISO 14126		Compression		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115191  SGL 48K  UD Carbon		2.123333		902.5217		78.88028		11.83733		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		15

		17089				1740		6854		Vestas		BS EN ISO 14126		Compression		4 x WE90-1-1 / CGC / 500 / 400 / 38%  B/No 115195  FORTAFIL 48K  UD Carbon		2.073636		958.7834		113.583		12.12545		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		22

		17385				1686		7046		Global Energy Concepts		BS EN ISO 14126		Compression		4 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35 B/No115272/1		2.528889		1060.658		91.41842		13.22333		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		9

		17387				1686		7043		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c   B/No119061-1		2.363		1152.391		61.82725		12.5		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10

		17388				1686		7045		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c   B/No119061-1  With Dry Biax		2.944		992.9256		67.34735		13.308		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10

		17386				1686		7047		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35 B/No115272/1 With Dry Biax		3.33		833.709		46.55097		13.226		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10

		17607				1740		6847		Vestas		BS EN ISO 14126		Compression		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115188  Zoltek Panex 35  48k		2.170588		1135.844		83.93548		12.57941		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17

		17605				1740		6852		Vestas		BS EN ISO 14126		Compression		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115193  Fortafil 48k		2.172353		1040.275		111.1644		12.05412		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17

		17606				1740		6853		Vestas		BS EN ISO 14126		Compression		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115194  Fortafil 48k		2.1685		830.9888		111.9047		12.4575		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		20

		17617				1686		7194		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% /  Toray T600-50c  B/No 119061-1  With Prepreg / XE293 Biax		2.645		883.0384		70.54273		12.62333		3Hrs @ 90° + 1Hr @ 120°C		15-Jul-04		6

		17641				1740		7277		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No125631		1.997273		1015.531		130.8328		12.33182		2Hrs @ 88°C + 65mins @ 122°C		21-Jul-04		11

		17689				1547		7283		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 1		2.014		1055.247		104.4007		11.878		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		10

		17688				1547		7304		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 2		2.08375		843.6251		114.3751		13.74125		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		8

		17720						7317		SP		BS EN ISO 14126		Compression		6 x SE84LV / HSC / 300 / 400 / 35% / PC53-944 (Tairyfil Fibre)		1.81		681.1687		57.90364		12.18		12Hrs @ 85°C		30-Jul-04		2

		17762				1547		7324		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8		2.297		968.4146		77.95461		11.959		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		10

		17763				1547		7325		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8  Set 2		2.29		836.1328		189.5153		13.36667		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		9

		17831				1691		7317		SP		BS EN ISO 14126		Compression		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1091.625		66.14018		12.685		16hrs 85°C		10-Aug-04		8

		17832				1691		7317		SP		BS EN ISO 14126		Compression		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1105.41		57.70629		12.68286		16hrs 85°C		10-Aug-04		7

		17832				1691		7317		SP		BS EN ISO 14126		Compression		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.825		967.7189		29.27281		12.47		16hrs 85°C		10-Aug-04		2

		17888				1547		7434		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/no 128871/4  (Set 1 )		1.919		1051.752		35.20576		12.358		3Hrs @ 90°C + 1Hr @ 120°C		19-Aug-04		10

		17928				1686		7448		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c  B/No119061-1 With Dry Biax		2.602		1030.844		103.8738		12.108		3Hrs @ 90°C + 1Hr @ 120°C		24-Aug-04		10

		17964				1740		7504		Vestas		BS EN ISO 14126		Compression		4 x UD / WE90-1 / CGC / 500 / 1040 / 38% B/No129752-1 Zoltek Pannex 35-48K		1.891		1151.392		110.0017		12.174		3Hrs @ 90°C + 1Hr @ 120°C		27-Aug-04		10

		17969				1547		7507		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128872/4		2.233		905.8848		171.0829		12.378		3Hrs @ 90°C + 1Hr @ 120°C		31-Aug-04		10

		17996				1547		7510		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128873/9-10		2.012		985.7888		94.91196		12.388		3Hrs @ 90°C + 1Hr @ 120°C		6-Sep-04		10

		18033		7538		1740		7527		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made DG		2.099		975.5503		89.79445		12.529		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10

		18032		7538		1740		7527		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made JB		2.172		917.5291		104.4902		13.493		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10

		18046				1776		7528		SP		BS EN ISO 14126		Compression		4 x WE91-2 / CGC / 600 / 610 / 35%±3% B/No129873/1		2.538		1128.891		79.7216		12.752		3Hrs @ 100°C Cured in Press Under 3 Bar		17-Sep-04		5

		18075				1596		7552		Gamesa		BS EN ISO 14126		Compression		4 x SPX10462 / CGC / 600 / 200 / 35%  B/No133413/1  0°    Panel		2.387273		1145.933		58.2578		12.68273		1½Hrs @ 85°C + 1½Hrs @ 115°C		23-Sep-04		11

		18114				1547		7572		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% Mitsubishi Grafil 34-600  PA53-3141  B/No131566/6-7		1.897		1061.131		199.184		12.541		3Hrs @ 90°C + 1Hr  @ 120°C		29-Sep-04		10

		18113				1596		7585		Gamesa		BS EN ISO 14126		Compression		4 x WE90-2 / CGC / 600 / 400 / 35% With Fortafil Fibre  0° Panel		2.356111		996.8419		116.4846		12.17833		1½Hrs @ 85°C + 1½Hrs @ 115°C		29-Sep-04		18

		18249				1547		7664		SP		BS EN ISO 14126		Compression		4 x SPX3405 / CGC / 500 / 1030 / 38%  B/No135298/2  PA53-3141  ( Texen Zoltek )		1.86		1114.273		90.08046		13.39909		2Hrs @ 88°C + 65mins @ 122°C		22-Oct-04		11

		18362				1686		7734		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600 - 50c B/No 119061-1		2.278		1197.081		120.7385		12.491		3Hrs @ 90°C + 1Hr @ 120°C		18-Nov-04		10

		18367				1686		7733		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c  B/No119061-1  With SPRINT Biax		2.724		1016.956		107.2199		12.492		3Hrs @ 90°C + 1Hr @ 120°C		19-Nov-04		10

		18366				1686		7735		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35  B/No115272-1		2.511		1072.984		80.63513		12.559		3Hrs @ 90°C + 1Hr @ 120°C		19-Nov-04		10

		18388				1547		7840		Vestas		BS EN ISO 14126		Compression		4 x WE91-2/CGC/600/1250/35% PA53-3141 B/n 137906/19 Fibre B/n 61622-(11) Zoltek		2.322222		1047.105		51.67582		12.54556		90 mins @ 85°C & 90 mins @ 115°C		23-Nov-04		9

		18566				1596		7972		SP		BS EN ISO 14126		Compression		4 x WE91-2 / HSC / 600 / 35%  bn 139781-1		2.355		1131.176		51.96462		12.5075		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		8

		18570				1596		7974		SP		BS EN ISO 14126		Compression		4 x WE91-2 / HSC / 600 / 35%  bn 140830/26		2.3548		906.1456		109.2894		12.602		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		10

		18686				1547		7965		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141 B/No140827/7-9 / Fibre B/No62754./12,5		2.141		1011.801		116.1121		12.521		3Hrs @ 90°C + 1Hr @ 120°C		18-Jan-05		10

		18685		7975		1596		8101		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE91-2 / CGC / 600 / 1250 / 38% B/No142672/1  Using Zoltek Panex 35 1% Sizing		2.43		977.8282		152.4465		12.455		1½Hrs @ 85°C + 1½Hrs @ 115°C		18-Jan-05		10

		18776				1596		8155		Gamesa		BS EN ISO 14126		Compression		WE91-2 / CGC / 600 / 1250 / 35% / PA53-3639  B/No142942/4		2.194		1002.236		178.5659		12.45		1½Hrs @ 85°C + 1½Hrs @ 115°C		27-Jan-05		10





SE84LV

		

		Marerial Details		Rm (Mpa)		Date_and_time

		HSC70K / 300 x 6 SE84LV / 35%		1371.3		12/10/98

		HSC48K / 300 x 6 SE84LV / 37%		1219.95		12/11/98

		HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1193.1		1/15/99

		HSC Fortfil 48K / 300 x 6 SE84LV / 37%		1236.94		1/15/99

		HSC Fortfil 48K / 300 x 6 SE84LV / 37%		1053.1		1/19/99

		HSC Fortfil 48K / 300 x 6 SE84LV / 37%		1234.58		1/19/99

		HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1032.84		1/19/99

		HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1088.82		2/3/99

		HSC Zoltec 48K / 300 x 6 SE84LV / 37%		967.28		2/3/99

		HSC Zoltec 48K / 300 x 6 SE84LV / 37%		1069.5		2/3/99

		HSC48k / 300g  x 6 SE84LV 37%		1331.2		4/29/99

		HSC48K / 300 / 300 x 6 SE84LV / 37%		1218.3		8/26/99

		HSC/48K x 7 SE84LV		1112		5/18/00

		Prepreg CGC900 / XC411 x 2 SE84LV		788.46		2/28/01

		CGC SE84LV/37% /SPX7924/00/140g		884.13		4/18/01

		XC411 / CGC / 900  x 2 SE84HT/40% / SE84LV/37%		739.95		4/26/01

		XC411 / CGC/900  x2 SE84HT/40% / SE84LV/37%		865.97		5/9/01

		HSC/300 SE84LV 32±3%		637.32		9/11/01

		HSC/300/ x 6 Plies 0° SE84LV (37%)		1312.03		11/26/01

		HSC/300/ x 6 Plies SE84LV  (37%)		1138.46		12/5/01

		T600 / 450  x 4 SE84LV / 37%		1064.75		1/31/02

		T600 / 450  x 4 SE84LV / 37%		957.52		2/19/02

		HSC250 v/ 38HSC250 x 4 SE84LV		1012.1		3/19/02

		HSC250 / 38HSC250 x 4 SE84LV		862.9452747939		3/25/02
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873.0799

917.0695

896.1866

1185.766

889.9722

1186.397

881.2214

1015.058

917.1624

958.7834

892.5218

1060.658

869.2628

1152.391

827.6284

1151.392

657.3395

1197.081

696.3821

1072.984

767.2145

836.4823

716.0917

738.3205

743.1741

745.7474

784.363

789.9819

662.0479

584.6359

968.3444

870.1255

1090.964

883.1005

1113.484

813.1622

730.5767

822.7927

916.4117

1106.131

1048.216

1133.601

1055.081

1091.002

1000.725

1066.756

916.2948

1221.055

1177.849

1188.645

902.5217

830.9888

1015.531

1055.247

843.6251

968.4146

836.1328

1051.752

905.8848

985.7888

975.5503

917.5291

1061.131



Resin Systems n-n

		SE84LV				SPX3505				SPX3456				SPX1660				SPX1246				SE84HT				SPX7309				SPX3405						WE90-1				WE91-1				WE91-2				WE90-2				SE70				SPX10462										Normal Distribution Data

		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		normalised data		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date		Avg Rm (MPa)		Date				1045.78				Range		Normal Distribution

		1371.3		12/10/98		1094.88		6/12/02		898.9882205033		4/5/02		987.26		3/7/02		861.09		6/28/00		1338.01		8/6/99		664.9		3/13/98		1045.78				6/7/02		1226.434		7-Aug-03		833.9987		14-Jan-04		986.9698		7-Apr-04		996.8419		29-Sep-04		917.3369		4-Feb-04		1145.933		23-Sep-04				969.5				<500		0

		1219.95		12/11/98		992.07		6/12/02		874.0217427294		4/5/02		977.39		3/19/02		1191.03		7/10/00		979.47		3/19/02		724.16		3/23/98		969.5				6/7/02		1109.604		7-Aug-03		821.0905		15-Jan-04		1166.964		8-Apr-04																861.4857				500-600		1

		1193.1		1/15/99																										861.4857				31-Jul-03		1057.364		13-Aug-03		791.5604		10-Feb-04		1128.891		17-Sep-04																816.0155				600-700		3

		1236.94		1/15/99																										816.0155				31-Jul-03		976.3216		18-Feb-04						1047.105		23-Nov-04																880.9749				700-800		9

		1053.1		1/19/99																										880.9749				31-Jul-03		915.0949		18-Feb-04						1131.176		22-Dec-04																811.6942				800-900		24

		1234.58		1/19/99																										811.6942				31-Jul-03		1039.185		16-Mar-04						906.1456		22-Dec-04																887.8818				900-1000		24

		1032.84		1/19/99																										887.8818				31-Jul-03		936.4159		16-Mar-04						977.8282		18-Jan-05																1012.19				1000-1100		22

		1088.82		2/3/99																										1012.19				31-Jul-03		948.4196		16-Mar-04						1002.236		27-Jan-05																911.4467				1100-1200		15

		967.28		2/3/99																										911.4467				27-Oct-03		1021.709		16-Mar-04																								995.1212				1200-1300		2

		1069.5		2/3/99																										995.1212				27-Oct-03		1031.947		18-Mar-04																								858.4797				1300-1400		0

		1331.2		4/29/99																										858.4797				27-Oct-03		987.4526		25-Mar-04																								881.6478

		1218.3		8/26/99																										881.6478				27-Oct-03		914.178		26-Mar-04																								873.0799

		1112		5/18/00																										873.0799				27-Oct-03		917.0695		2-Apr-04																								896.1866

		788.46		2/28/01																										896.1866				12-Nov-03		1185.766		8-Apr-04																								889.9722

		884.13		4/18/01																										889.9722				25-Nov-03		1186.397		8-Apr-04																								881.2214		Standard Deviation		139.9476304517

		739.95		4/26/01																										881.2214				25-Nov-03		1015.058		30-Apr-04																								917.1624		Mean		962.0928585859

		865.97		5/9/01																										917.1624				25-Nov-03		958.7834		7-May-04																								892.5218

		637.32		9/11/01																										892.5218				25-Nov-03		1060.658		14-Jun-04																								869.2628

		1312.03		11/26/01																										869.2628				25-Nov-03		1152.391		14-Jun-04																								827.6284

		1138.46		12/5/01																										827.6284				25-Nov-03		1151.392		27-Aug-04																								657.3395

		1064.75		1/31/02																										657.3395				2-Dec-03		1197.081		18-Nov-04																								696.3821

		957.52		2/19/02																										696.3821				2-Dec-03		1072.984		19-Nov-04																								767.2145

		1012.1		3/19/02																										767.2145				2-Dec-03																												836.4823

		862.9452747939		3/25/02																										836.4823				2-Dec-03																												716.0917

																														716.0917				2-Dec-03																												738.3205

																														738.3205				2-Dec-03																												743.1741

																														743.1741				16-Dec-03																												745.7474

																														745.7474				16-Dec-03																												784.363

																														784.363				16-Dec-03																												789.9819

																														789.9819				16-Dec-03																												662.0479

																														662.0479				16-Dec-03																												584.6359

																														584.6359				16-Dec-03																												968.3444

																														968.3444				17-Dec-03																												870.1255

																														870.1255				7-Jan-04																												1090.964

																														1090.964				7-Jan-04																												883.1005

																														883.1005				13-Jan-04																												1113.484

																														1113.484				15-Jan-04																												813.1622

																														813.1622				10-Feb-04																												730.5767

																														730.5767				17-Feb-04																												822.7927

																														822.7927				17-Feb-04																												916.4117

																														916.4117				2-Mar-04																												1106.131

																														1106.131				15-Mar-04																												1048.216

																														1048.216				15-Mar-04																												1133.601

																														1133.601				15-Mar-04																												1055.081

																														1055.081				16-Mar-04																												1091.002

																														1091.002				16-Mar-04																												1000.725

																														1000.725				18-Mar-04																												1066.756

																														1066.756				18-Mar-04																												916.2948

																														916.2948				25-Mar-04																												1221.055

																														1221.055				30-Mar-04																												1177.849

																														1177.849				22-Apr-04																												1188.645

																														1188.645				22-Apr-04																												902.5217

																														902.5217				7-May-04																												830.9888

																														830.9888				13-Jul-04																												1015.531

																														1015.531				21-Jul-04																												1055.247

																														1055.247				27-Jul-04																												843.6251

																														843.6251				27-Jul-04																												968.4146

																														968.4146				3-Aug-04																												836.1328

																														836.1328				3-Aug-04																												1051.752

																														1051.752				19-Aug-04																												905.8848

																														905.8848				31-Aug-04																												985.7888

																														985.7888				6-Sep-04																												975.5503

																														975.5503				14-Sep-04																												917.5291

																														917.5291				14-Sep-04																												1061.131

																														1061.131				29-Sep-04																												1114.273

																														1114.273				22-Oct-04																												1011.801

																														1011.801				18-Jan-05																												1226.434

																																																														1109.604

																																																														1057.364

																																																														976.3216

																																																														915.0949

																																																														1039.185

																																																														936.4159

																																																														948.4196

																																																														1021.709

																																																														1031.947

																																																														987.4526

																																																														914.178

																																																														917.0695

																																																														1185.766

																																																														1186.397

																																																														1015.058

																																																														958.7834

																																																														1060.658

																																																														1152.391

																																																														1151.392

																																																														1197.081

																																																														1072.984

																																																														833.9987

																																																														821.0905

																																																														791.5604

																																																														986.9698

																																																														1166.964

																																																														1128.891

																																																														1047.105

																																																														1131.176

																																																														906.1456

																																																														977.8282

																																																														1002.236

																																																												Sum		95247.193





Resin Systems n-n
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resin system

		Material Description		Avg Thickness (mm)		Avg Rm (MPa)		STDEV Rm (MPa)		Avg Width (mm)		Cure		Date		No of Samples		Vf		Normalised Data to 55% FVF

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (1.1) To (1.6)		2.212		861.4857		170.4018		12.515		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		938.03

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (2.1) To (2.5)		2.212		816.0155		117.4138		12.966		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5		50.5116833524		888.52

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (3.1) To (3.6)		2.212		880.9749		174.0022		12.275		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		959.26

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (4.1) To (4.5)		2.212		811.6942		91.43094		12.305		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		4		50.5116833524		883.82

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (5.1) To (5.6)		2.212		887.8818		155.709		12.34		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		966.78

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (6.1) To (6.5)		2.212		1012.19		118.5536		12.132		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5		50.5116833524		1102.13

		4 x SPX3405 / HSC500 / 38% /  Double Vac Panel		2.094		896.1866		218.9164		12.705				12-Nov-03		10		53.3580914878		923.76

		4 x SPX3405 / HSC500 / 38% / 2.1 to 2.6  Prepreg Test Laminate		2.21		743.1741		115.4407		12.61667		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		808.48

		4 x SPX3405 / HSC500 / 38% / 3.1 to 3.9  Prepreg Test Laminate		2.21		745.7474		62.4074		12.68		Prog 2 In Binder Oven		16-Dec-03		9		50.557395283		811.28

		4 x SPX3405 / HSC500 / 38% / 4.1 to 4.6  Prepreg Test Laminate		2.21		784.363		108.5415		12.59		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		853.29

		4 x SPX3405 / HSC500 / 38% / 5.1 to 5.6   Prepreg Test Laminate		2.21		789.9819		53.60575		12.51667		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		859.40

		4 x SPX3405 / HSC500 / 38% / 6.1 to 6.6  Prepreg Test Laminate		2.21		662.0479		103.3778		12.585		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		720.22

		4 x SPX3405 / HSC500 / 38% / 7.1 to 7.6   Prepreg Test Laminate		2.21		584.6359		120.9442		12.635		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		636.01

		4 x SPX3405 / HSC500 / 38% / 1.1 to 1.5  Prepreg Test Laminate		2.21		968.3444		159.0181		12.648		Prog 2 In Binder Oven		17-Dec-03		5		50.557395283		1053.44

		4  x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.93		870.1255		199.8873		12.85952		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		21		57.8921469303		826.66

		4  x SPX3405 / HSC500 / 400 / 35% / Toray T600-50C		2.01		1090.964		72.35955		12.32727		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		22		57.7003251897		1039.91

		4 x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.904762		883.1005		178.6882		11.94762		3Hrs @ 90°C + 1Hr @ 120°C + 45mins to RT		13-Jan-04		21		56.8994384958		853.62

		4 x SPX3405 / HSC500 / 400 / 35% / Toray T600-60e		1.906667		1113.484		97.82704		12.42333		1Hr @120°C + 1Hr to  RT		15-Jan-04		21		60.8274300815		1006.81

		4 x UD Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%		1.996		813.1622		141.3098		12.453		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		20		54.2985412165		823.67

		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( A )		1.978		730.5767		217.0617		12.42		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5		54.7926634318		733.34

		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( B )		2.02		822.7927		170.5333		12.372		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5		53.6534100337		843.44

		SPX3405 / CGC / 500 / 400 / 38%  B/No 115189-1  Zoltek Carbon		2.008889		916.4117		53.8089		12.88667		3Hrs @ 90°C + 1Hr @ 120°C		2-Mar-04		9		56.2861490597		895.47

		4 x SPX3405 / HSC 500 /1040 / 36% / TORAY  T600-50C		1.8445		1106.131		99.24908		12.546		3Hrs @ 90°C + 1Hr @ 120°C		15-Mar-04		20		62.8775568616		967.55

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (2.1 To 2.9 )		2.05		1048.216		56.23565		12.20444		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		56.574465186		1019.04

		SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (1.1 To 1.9 )		2.03		1133.601		70.22784		12.41111		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		57.1318490795		1091.30

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (3.1 To 3.9 )		2.07		1055.081		55.87585		12.21889		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		56.0278519958		1035.73

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (4.1 To 4.9 )		2.046667		1091.002		87.76278		12.23167		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		6		56.6665967797		1058.92

		4 x SPX3405 / HSC500 / 1040 / 36%		1.999579		1000.725		90.76286		13.12789		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		19		55.8776840402		985.01

		4 x SPX3405 / HSC500 / 1040 / 36% TORAY T600-50C		1.934		1066.756		58.11837		12.498		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		59.9677629945		978.39

		4 x SPX3405 / HSC500 / 1040 / 36%  B/No 114524-1 Toray T600-50C		1.876667		916.2948		223.5717		12.53556		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		58.9420100314		855.01

		4 x SPX3405 / HSC500 / 600 / 36% B/No 117435-2  Mitsubishi Grafil 34-600WD-24K		1.888571		1221.055		91.44177		12.28		3Hrs @ 90°C + 1Hr @ 120°C		30-Mar-04		21		57.9788669337		1158.32

		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K		1.794		1177.849		59.46179		12.34		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		10		61.0352322764		1061.38

		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K  PANEL 2		1.795455		1188.645		106.483		12.32636		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		11		60.9857705729		1071.98

		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115191  SGL 48K  UD Carbon		2.123333		902.5217		78.88028		11.83733		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		15		52.6209706982		943.33

		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115194  Fortafil 48k		2.1685		830.9888		111.9047		12.4575		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		20		51.5249451581		887.03

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No125631		1.997273		1015.531		130.8328		12.33182		2Hrs @ 88°C + 65mins @ 122°C		21-Jul-04		11		55.8303145781		1000.43

		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 1		2.014		1055.247		104.4007		11.878		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		10		55.4775787366		1046.16

		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 2		2.08375		843.6251		114.3751		13.74125		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		8		53.620560804		865.33

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8		2.297		968.4146		77.95461		11.959		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		10		48.5452241568		1097.18

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8  Set 2		2.29		836.1328		189.5153		13.36667		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		9		48.6936156717		944.42

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/no 128871/4  (Set 1 )		1.919		1051.752		35.20576		12.358		3Hrs @ 90°C + 1Hr @ 120°C		19-Aug-04		10		58.1075455384		995.51

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128872/4		2.233		905.8848		171.0829		12.378		3Hrs @ 90°C + 1Hr @ 120°C		31-Aug-04		10		49.9365785438		997.74

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128873/9-10		2.012		985.7888		94.91196		12.388		3Hrs @ 90°C + 1Hr @ 120°C		6-Sep-04		10		55.4216599842		978.29

		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made DG		2.099		975.5503		89.79445		12.529		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10		53.1245259115		1009.99

		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made JB		2.172		917.5291		104.4902		13.493		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10		51.3390330977		982.96

		4 x SPX3405 / HSC / 500 / 1040 / 36% Mitsubishi Grafil 34-600  PA53-3141  B/No131566/6-7		1.897		1061.131		199.184		12.541		3Hrs @ 90°C + 1Hr  @ 120°C		29-Sep-04		10		60.5484107515		963.89

		4 x SPX3405 / CGC / 500 / 1030 / 38%  B/No135298/2  PA53-3141  ( Texen Zoltek )		1.86		1114.273		90.08046		13.39909		2Hrs @ 88°C + 65mins @ 122°C		22-Oct-04		11		60.0708836427		1020.21

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141 B/No140827/7-9 / Fibre B/No62754./12,5		2.141		1011.801		116.1121		12.521		3Hrs @ 90°C + 1Hr @ 120°C		18-Jan-05		10		52.1867555233		1066.34

		4 x WE90-1 / HSC 600 / 35±3% Run speed 10m/min		2.2		1226.434		80.79391		12.51		1 hr @ 120°C		7-Aug-03		5		60.9446419502		1106.81

		4 x WE90-1 / HSC 600 / 35±3% Run speed 5m/min		2.2		1109.604		94.13526		12.604		1 hr @ 120°C		7-Aug-03		5		60.9446419502		1001.37

		4 x WE90-1 / HSC 600 / 35±3% Run speed 15m/min		2.2		1057.364		60.79922		12.218		1 hr @ 120°C		13-Aug-03		5		60.9446419502		954.23

		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 400 / 35%  B/No 114695/1		1.939444		976.3216		141.5448		13.23		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		18		55.8819374358		960.91

		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 600 / 35%  B/No 114695/1		2.05		915.0949		94.38538		13.504		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		5		52.8682381796		951.99

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (1.1 To 1.8 )		2.19		1039.185		78.63626		12.34714		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		7		51.6313359353		1106.99

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (2.1 To 2.8 )		2.1725		936.4159		133.2965		11.945		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8		52.0472385263		989.54

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (3.1 To 3.9)		2.197778		948.4196		118.9363		12.15667		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		51.4486111419		1013.89

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (4.1 To 4.8 )		2.20125		1021.709		118.2162		13.0875		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8		51.3674619867		1093.96

		4 x WE90-1 / HSC500 / 600 / 35% B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.04		1031.947		110.0322		12.862		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		54.222806441		1046.74

		4 x WE90-1 / HSC500 / 600 / 36%  B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.047778		987.4526		123.8535		12.55778		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		54.0168539459		1005.42

		4 x WE90-1 / CGC / 500 / 400 / 38% ZOLTEK PENAX 35-48K UD  A1 To A6		2.11		914.178		-1		12.38		Instant Cure @ 120°C		26-Mar-04		1		53.5889221319		938.25

		WE90-1 / CGC / 500 / 400 / 38%  B/No 115272-1  ZOLTEK  PANEX   35-48K		2.088		917.0695		157.1937		12.6045		3Hrs @ 90°C + 1Hr @ 120°C		2-Apr-04		20		54.795693401		920.49

		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C		1.866		1185.766		119.6797		12.525		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10		59.6382187573		1093.55

		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C  PANEL 2		1.809		1186.397		118.8429		12.532		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10		61.517366612		1060.71

		4 x WE90-1  / CGC / 500 / 400 / 38%  SGL 48k		1.871176		1015.058		80.29092		12.05824				30-Apr-04		17		59.7120974058		934.96

		4 x WE90-1-1 / CGC / 500 / 400 / 38%  B/No 115195  FORTAFIL 48K  UD Carbon		2.073636		958.7834		113.583		12.12545		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		22		53.8820909626		978.68

		4 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35 B/No115272/1		2.528889		1060.658		91.41842		13.22333		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		9		44.7123719935		1304.70

		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c   B/No119061-1		2.363		1152.391		61.82725		12.5		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10		61.3508535925		1033.10

		4 x UD / WE90-1 / CGC / 500 / 1040 / 38% B/No129752-1 Zoltek Pannex 35-48K		1.891		1151.392		110.0017		12.174		3Hrs @ 90°C + 1Hr @ 120°C		27-Aug-04		10		59.0861150584		1071.77

		5 x WE90-1 / HSC / 500 / 36% / Toray T600 - 50c B/No 119061-1		2.278		1197.081		120.7385		12.491		3Hrs @ 90°C + 1Hr @ 120°C		18-Nov-04		10		63.6400645475		1034.56

		5 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35  B/No115272-1		2.511		1072.984		80.63513		12.559		3Hrs @ 90°C + 1Hr @ 120°C		19-Nov-04		10		56.2886428208		1048.42

		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115190  SGL 48K  UD Carbon		2.152917		950.8816		165.7544		11.895		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		24		51.8978871807		1007.72

		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115188  Zoltek Panex 35  48k		2.170588		1135.844		83.93548		12.57941		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17		51.4753806689		1213.62

		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115193  Fortafil 48k		2.172353		1040.275		111.1644		12.05412		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17		51.4335577944		1112.41

		6 x SE84LV / HSC / 300 / 400 / 35% / PC53-944 (Tairyfil Fibre)		1.81		681.1687		57.90364		12.18		12Hrs @ 85°C		30-Jul-04		2		55.5572702861		674.34

		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1091.625		66.14018		12.685		16hrs 85°C		10-Aug-04		8		58.0928129508		1033.51

		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1105.41		57.70629		12.68286		16hrs 85°C		10-Aug-04		7		58.0928129508		1046.56

		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.825		967.7189		29.27281		12.47		16hrs 85°C		10-Aug-04		2		55.1006351879		965.95

		4 x WE91-1 / HSC500 / 400 / 35% / Toray T-600-60e		2.0505		833.9987		150.9476		12.4235		1Hr @ 120°C + Cooled Back To RT In 1Hr		14-Jan-04		20		56.5606699007		810.99

		4 x WE91-1 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.9336		821.0905		130.8153		12.2208		1Hr @ 120°C +  1Hr  to RT		15-Jan-04		25		56.0508317481		805.70

		4 x UD Mitsubishi Grafil 34-600WD-24K  WE91-1 / HSC500 / 400 / 35%		2.050909		791.5604		166.7985		12.12636		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		22		52.8448060193		823.84

		7 x SE70 / HSC300 / 400 /  BN		2.144		917.3369		46.36098		12.266		16Hrs @ 70°C		4-Feb-04		5		54.7194196615		922.04

		4 x WE91-2 / HSC600 / 300 / 35%  Zoltek Pannex35 Bn. 115548/1		2.320833		986.9698		148.3573		12.17333		90min @ 85°C + 90min @ 115°C		7-Apr-04		12		57.7715898949		939.62

		4 x WE91-2 / HSC600 / 300 / 35%  Toray T600 - 50C Bn. 115547/1		2.192308		1166.964		85.79371		12.15308		90min @ 85°C + 90min @ 115°C		8-Apr-04		13		61.1584742155		1049.45

		4 x WE91-2 / CGC / 600 / 610 / 35%±3% B/No129873/1		2.538		1128.891		79.7216		12.752		3Hrs @ 100°C Cured in Press Under 3 Bar		17-Sep-04		5		52.8282948347		1175.30

		4 x WE91-2/CGC/600/1250/35% PA53-3141 B/n 137906/19 Fibre B/n 61622-(11) Zoltek		2.322222		1047.105		51.67582		12.54556		90 mins @ 85°C & 90 mins @ 115°C		23-Nov-04		9		57.7370347411		997.47

		4 x WE91-2 / HSC / 600 / 35%  bn 139781-1		2.355		1131.176		51.96462		12.5075		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		8		56.9334234779		1092.76

		4 x WE91-2 / HSC / 600 / 35%  bn 140830/26		2.3548		906.1456		109.2894		12.602		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		10		56.9382589989		875.30

		4 x WE91-2 / CGC / 600 / 1250 / 38% B/No142672/1  Using Zoltek Panex 35 1% Sizing		2.43		977.8282		152.4465		12.455		1½Hrs @ 85°C + 1½Hrs @ 115°C		18-Jan-05		10		55.1762190496		974.71

		WE91-2 / CGC / 600 / 1250 / 35% / PA53-3639  B/No142942/4		2.194		1002.236		178.5659		12.45		1½Hrs @ 85°C + 1½Hrs @ 115°C		27-Jan-05		10		61.111309157		902.01

		4 x SPX10462 / CGC / 600 / 200 / 35%  B/No133413/1  0°    Panel		2.387273		1145.933		58.2578		12.68273		1½Hrs @ 85°C + 1½Hrs @ 115°C		23-Sep-04		11		56.1637534922		1122.19
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T600-50C

		Material Description		Avg Thickness (mm)		Avg Rm (MPa)		STDEV Rm (MPa)		Avg Width (mm)		Cure		Date		No of Samples		Vf		Normalised Data to 55% FVF

																										date		mean

		4  x SPX3405 / HSC500 / 400 / 35% / Toray T600-50C		2.01		1090.964		72.35955		12.32727		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		22		57.7003251897		1039.91				3 ply		3/2/05		1105.9626778014

		4 x WE91-1 / HSC500 / 400 / 35% / Toray T-600-60e		2.0505		833.9987		150.9476		12.4235		1Hr @ 120°C + Cooled Back To RT In 1Hr		14-Jan-04		20		56.5606699007		810.99				4 ply		3/2/05		1034.3124562717

		4 x SPX3405 / HSC500 / 400 / 35% / Toray T600-60e		1.906667		1113.484		97.82704		12.42333		1Hr @120°C + 1Hr to  RT		15-Jan-04		21		60.8274300815		1006.81				5 ply		3/2/05		1020.4460457896

		SPX3405 / CGC / 500 / 400 / 38%  B/No 115189-1  Zoltek Carbon		2.008889		916.4117		53.8089		12.88667		3Hrs @ 90°C + 1Hr @ 120°C		2-Mar-04		9		56.2861490597		895.47				5 Ply with carbon tabs		3/8/05		1121.8233492948

		4 x SPX3405 / HSC 500 /1040 / 36% / TORAY  T600-50C		1.8445		1106.131		99.24908		12.546		3Hrs @ 90°C + 1Hr @ 120°C		15-Mar-04		20		62.8775568616		967.55						3/18/05		829.3841376185		2ply

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (2.1 To 2.9 )		2.05		1048.216		56.23565		12.20444		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		56.574465186		1019.04						3/18/05		1098.1880759652		3ply

		SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (1.1 To 1.9 )		2.03		1133.601		70.22784		12.41111		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		57.1318490795		1091.30						3/18/05		1130.4055936223		4ply

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (3.1 To 3.9 )		2.07		1055.081		55.87585		12.21889		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		56.0278519958		1035.73						3/18/05		1200

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (4.1 To 4.9 )		2.046667		1091.002		87.76278		12.23167		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		6		56.6665967797		1058.92

		4 x SPX3405 / HSC500 / 1040 / 36%		1.999579		1000.725		90.76286		13.12789		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		19		55.8776840402		985.01

		4 x SPX3405 / HSC500 / 1040 / 36% TORAY T600-50C		1.934		1066.756		58.11837		12.498		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		59.9677629945		978.39

		4 x SPX3405 / HSC500 / 1040 / 36%  B/No 114524-1 Toray T600-50C		1.876667		916.2948		223.5717		12.53556		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		58.9420100314		855.01

		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c   B/No119061-1		2.363		1152.391		61.82725		12.5		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10		61.3508535925		1033.10

		5 x WE90-1 / HSC / 500 / 36% / Toray T600 - 50c B/No 119061-1		2.278		1197.081		120.7385		12.491		3Hrs @ 90°C + 1Hr @ 120°C		18-Nov-04		10		63.6400645475		1034.56
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standard deviation

		Bin		Frequency		Cumulative %		Bin		Frequency		Cumulative %

		0		0		.00%		120		15		16.30%

		10		0		.00%		60		12		29.35%

		20		0		.00%		100		10		40.22%

		30		1		1.09%		90		7		47.83%

		40		1		2.17%		110		7		55.43%

		50		1		3.26%		80		6		61.96%

		60		12		16.30%		180		6		68.48%

		70		4		20.65%		160		5		73.91%

		80		6		27.17%		70		4		78.26%

		90		7		34.78%		130		3		81.52%

		100		10		45.65%		140		3		84.78%

		110		7		53.26%		150		3		88.04%

		120		15		69.57%		170		2		90.22%

		130		3		72.83%		200		2		92.39%

		140		3		76.09%		220		2		94.57%

		150		3		79.35%		30		1		95.65%

		160		5		84.78%		40		1		96.74%

		170		2		86.96%		50		1		97.83%

		180		6		93.48%		190		1		98.91%

		190		1		94.57%		230		1		100.00%

		200		2		96.74%		0		0		100.00%

		210		0		96.74%		10		0		100.00%

		220		2		98.91%		20		0		100.00%

		230		1		100.00%		210		0		100.00%

		240		0		100.00%		240		0		100.00%

		250		0		100.00%		250		0		100.00%

		More		0		100.00%		More		0		100.00%





Fibre classification

		Material Description		Avg Thickness (mm)		Avg Rm (MPa)		STDEV Rm (MPa)		Avg Width (mm)		Cure		Date		No of Samples		Vf		Normalised Data to 55% FVF

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (1.1) To (1.6)		2.212		861.4857		170.4018		12.515		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		938.03

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (2.1) To (2.5)		2.212		816.0155		117.4138		12.966		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5		50.5116833524		888.52

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (3.1) To (3.6)		2.212		880.9749		174.0022		12.275		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		959.26

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (4.1) To (4.5)		2.212		811.6942		91.43094		12.305		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		4		50.5116833524		883.82

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (5.1) To (5.6)		2.212		887.8818		155.709		12.34		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		966.78

		4 Ply SPX3405 / HSC500 / 400 / 38% /  (6.1) To (6.5)		2.212		1012.19		118.5536		12.132		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5		50.5116833524		1102.13

		4 x SPX3405 / HSC500 / 38% /  Double Vac Panel		2.094		896.1866		218.9164		12.705				12-Nov-03		10		53.3580914878		923.76

		4 x SPX3405 / HSC500 / 38% / 2.1 to 2.6  Prepreg Test Laminate		2.21		743.1741		115.4407		12.61667		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		808.48

		4 x SPX3405 / HSC500 / 38% / 3.1 to 3.9  Prepreg Test Laminate		2.21		745.7474		62.4074		12.68		Prog 2 In Binder Oven		16-Dec-03		9		50.557395283		811.28

		4 x SPX3405 / HSC500 / 38% / 4.1 to 4.6  Prepreg Test Laminate		2.21		784.363		108.5415		12.59		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		853.29

		4 x SPX3405 / HSC500 / 38% / 5.1 to 5.6   Prepreg Test Laminate		2.21		789.9819		53.60575		12.51667		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		859.40

		4 x SPX3405 / HSC500 / 38% / 6.1 to 6.6  Prepreg Test Laminate		2.21		662.0479		103.3778		12.585		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		720.22

		4 x SPX3405 / HSC500 / 38% / 7.1 to 7.6   Prepreg Test Laminate		2.21		584.6359		120.9442		12.635		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		636.01

		4 x SPX3405 / HSC500 / 38% / 1.1 to 1.5  Prepreg Test Laminate		2.21		968.3444		159.0181		12.648		Prog 2 In Binder Oven		17-Dec-03		5		50.557395283		1053.44

		4  x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.93		870.1255		199.8873		12.85952		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		21		57.8921469303		826.66

		4  x SPX3405 / HSC500 / 400 / 35% / Toray T600-50C		2.01		1090.964		72.35955		12.32727		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		22		57.7003251897		1039.91

		4 x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.904762		883.1005		178.6882		11.94762		3Hrs @ 90°C + 1Hr @ 120°C + 45mins to RT		13-Jan-04		21		56.8994384958		853.62

		4 x WE91-1 / HSC500 / 400 / 35% / Toray T-600-60e		2.0505		833.9987		150.9476		12.4235		1Hr @ 120°C + Cooled Back To RT In 1Hr		14-Jan-04		20		56.5606699007		810.99

		4 x SPX3405 / HSC500 / 400 / 35% / Toray T600-60e		1.906667		1113.484		97.82704		12.42333		1Hr @120°C + 1Hr to  RT		15-Jan-04		21		60.8274300815		1006.81

		4 x WE91-1 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.9336		821.0905		130.8153		12.2208		1Hr @ 120°C +  1Hr  to RT		15-Jan-04		25		56.0508317481		805.70

		4 x UD Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%		1.996		813.1622		141.3098		12.453		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		20		54.2985412165		823.67

		4 x UD Mitsubishi Grafil 34-600WD-24K  WE91-1 / HSC500 / 400 / 35%		2.050909		791.5604		166.7985		12.12636		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		22		52.8448060193		823.84

		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( A )		1.978		730.5767		217.0617		12.42		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5		54.7926634318		733.34

		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( B )		2.02		822.7927		170.5333		12.372		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5		53.6534100337		843.44

		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 400 / 35%  B/No 114695/1		1.939444		976.3216		141.5448		13.23		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		18		55.8819374358		960.91

		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 600 / 35%  B/No 114695/1		2.05		915.0949		94.38538		13.504		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		5		52.8682381796		951.99

		4 x SPX3405 / HSC 500 /1040 / 36% / TORAY  T600-50C		1.8445		1106.131		99.24908		12.546		3Hrs @ 90°C + 1Hr @ 120°C		15-Mar-04		20		62.8775568616		967.55

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (2.1 To 2.9 )		2.05		1048.216		56.23565		12.20444		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		56.574465186		1019.04

		SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (1.1 To 1.9 )		2.03		1133.601		70.22784		12.41111		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		57.1318490795		1091.30

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (3.1 To 3.9 )		2.07		1055.081		55.87585		12.21889		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		56.0278519958		1035.73

		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (4.1 To 4.9 )		2.046667		1091.002		87.76278		12.23167		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		6		56.6665967797		1058.92

		4 x SPX3405 / HSC500 / 1040 / 36%		1.999579		1000.725		90.76286		13.12789		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		19		55.8776840402		985.01

		4 x SPX3405 / HSC500 / 1040 / 36% TORAY T600-50C		1.934		1066.756		58.11837		12.498		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		59.9677629945		978.39

		4 x WE90-1 / HSC500 / 600 / 35% B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.04		1031.947		110.0322		12.862		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		54.222806441		1046.74

		4 x SPX3405 / HSC500 / 1040 / 36%  B/No 114524-1 Toray T600-50C		1.876667		916.2948		223.5717		12.53556		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		58.9420100314		855.01

		4 x WE90-1 / HSC500 / 600 / 36%  B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.047778		987.4526		123.8535		12.55778		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		54.0168539459		1005.42

		4 x SPX3405 / HSC500 / 600 / 36% B/No 117435-2  Mitsubishi Grafil 34-600WD-24K		1.888571		1221.055		91.44177		12.28		3Hrs @ 90°C + 1Hr @ 120°C		30-Mar-04		21		57.9788669337		1158.32

		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C		1.866		1185.766		119.6797		12.525		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10		59.6382187573		1093.55

		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C  PANEL 2		1.809		1186.397		118.8429		12.532		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10		61.517366612		1060.71

		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K		1.794		1177.849		59.46179		12.34		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		10		61.0352322764		1061.38

		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K  PANEL 2		1.795455		1188.645		106.483		12.32636		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		11		60.9857705729		1071.98

		4 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35 B/No115272/1		2.528889		1060.658		91.41842		13.22333		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		9		44.7123719935		1304.70

		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c   B/No119061-1		2.363		1152.391		61.82725		12.5		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10		61.3508535925		1033.10

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No125631		1.997273		1015.531		130.8328		12.33182		2Hrs @ 88°C + 65mins @ 122°C		21-Jul-04		11		55.8303145781		1000.43

		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 1		2.014		1055.247		104.4007		11.878		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		10		55.4775787366		1046.16

		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 2		2.08375		843.6251		114.3751		13.74125		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		8		53.620560804		865.33

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8		2.297		968.4146		77.95461		11.959		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		10		48.5452241568		1097.18

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8  Set 2		2.29		836.1328		189.5153		13.36667		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		9		48.6936156717		944.42

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/no 128871/4  (Set 1 )		1.919		1051.752		35.20576		12.358		3Hrs @ 90°C + 1Hr @ 120°C		19-Aug-04		10		58.1075455384		995.51

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128872/4		2.233		905.8848		171.0829		12.378		3Hrs @ 90°C + 1Hr @ 120°C		31-Aug-04		10		49.9365785438		997.74

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128873/9-10		2.012		985.7888		94.91196		12.388		3Hrs @ 90°C + 1Hr @ 120°C		6-Sep-04		10		55.4216599842		978.29

		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made DG		2.099		975.5503		89.79445		12.529		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10		53.1245259115		1009.99

		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made JB		2.172		917.5291		104.4902		13.493		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10		51.3390330977		982.96

		4 x SPX3405 / HSC / 500 / 1040 / 36% Mitsubishi Grafil 34-600  PA53-3141  B/No131566/6-7		1.897		1061.131		199.184		12.541		3Hrs @ 90°C + 1Hr  @ 120°C		29-Sep-04		10		60.5484107515		963.89

		5 x WE90-1 / HSC / 500 / 36% / Toray T600 - 50c B/No 119061-1		2.278		1197.081		120.7385		12.491		3Hrs @ 90°C + 1Hr @ 120°C		18-Nov-04		10		63.6400645475		1034.56

		5 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35  B/No115272-1		2.511		1072.984		80.63513		12.559		3Hrs @ 90°C + 1Hr @ 120°C		19-Nov-04		10		56.2886428208		1048.42

		4 x WE91-2 / HSC / 600 / 35%  bn 139781-1		2.355		1131.176		51.96462		12.5075		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		8		56.9334234779		1092.76

		4 x WE91-2 / HSC / 600 / 35%  bn 140830/26		2.3548		906.1456		109.2894		12.602		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		10		56.9382589989		875.30

		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141 B/No140827/7-9 / Fibre B/No62754./12,5		2.141		1011.801		116.1121		12.521		3Hrs @ 90°C + 1Hr @ 120°C		18-Jan-05		10		52.1867555233		1066.34

		4 x WE90-1 / HSC 600 / 35±3% Run speed 10m/min		2.2		1226.434		80.79391		12.51		1 hr @ 120°C		7-Aug-03		5		60.9446419502		1106.81

		4 x WE90-1 / HSC 600 / 35±3% Run speed 5m/min		2.2		1109.604		94.13526		12.604		1 hr @ 120°C		7-Aug-03		5		60.9446419502		1001.37

		4 x WE90-1 / HSC 600 / 35±3% Run speed 15m/min		2.2		1057.364		60.79922		12.218		1 hr @ 120°C		13-Aug-03		5		60.9446419502		954.23

		4 x WE91-2 / HSC600 / 300 / 35%  Zoltek Pannex35 Bn. 115548/1		2.320833		986.9698		148.3573		12.17333		90min @ 85°C + 90min @ 115°C		7-Apr-04		12		57.7715898949		939.62

		4 x WE91-2 / HSC600 / 300 / 35%  Toray T600 - 50C Bn. 115547/1		2.192308		1166.964		85.79371		12.15308		90min @ 85°C + 90min @ 115°C		8-Apr-04		13		61.1584742155		1049.45

		4 x WE91-2 / HSC / 600 / 35%  bn 139781-1		2.355		1131.176		51.96462		12.5075		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		8		56.9334234779		1092.76

		4 x WE91-2 / HSC / 600 / 35%  bn 140830/26		2.3548		906.1456		109.2894		12.602		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		10		56.9382589989		875.30

		SPX3405 / CGC / 500 / 400 / 38%  B/No 115189-1  Zoltek Carbon		2.008889		916.4117		53.8089		12.88667		3Hrs @ 90°C + 1Hr @ 120°C		2-Mar-04		9		56.2861490597		895.47

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (1.1 To 1.8 )		2.19		1039.185		78.63626		12.34714		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		7		51.6313359353		1106.99

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (2.1 To 2.8 )		2.1725		936.4159		133.2965		11.945		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8		52.0472385263		989.54

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (3.1 To 3.9)		2.197778		948.4196		118.9363		12.15667		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		51.4486111419		1013.89

		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (4.1 To 4.8 )		2.20125		1021.709		118.2162		13.0875		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8		51.3674619867		1093.96

		WE90-1 / CGC / 500 / 400 / 38%  B/No 115272-1  ZOLTEK  PANEX   35-48K		2.088		917.0695		157.1937		12.6045		3Hrs @ 90°C + 1Hr @ 120°C		2-Apr-04		20		54.795693401		920.49

		4 x WE90-1  / CGC / 500 / 400 / 38%  SGL 48k		1.871176		1015.058		80.29092		12.05824				30-Apr-04		17		59.7120974058		934.96

		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115190  SGL 48K  UD Carbon		2.152917		950.8816		165.7544		11.895		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		24		51.8978871807		1007.72

		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115191  SGL 48K  UD Carbon		2.123333		902.5217		78.88028		11.83733		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		15		52.6209706982		943.33

		4 x WE90-1-1 / CGC / 500 / 400 / 38%  B/No 115195  FORTAFIL 48K  UD Carbon		2.073636		958.7834		113.583		12.12545		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		22		53.8820909626		978.68

		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115188  Zoltek Panex 35  48k		2.170588		1135.844		83.93548		12.57941		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17		51.4753806689		1213.62

		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115193  Fortafil 48k		2.172353		1040.275		111.1644		12.05412		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17		51.4335577944		1112.41

		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115194  Fortafil 48k		2.1685		830.9888		111.9047		12.4575		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		20		51.5249451581		887.03

		4 x UD / WE90-1 / CGC / 500 / 1040 / 38% B/No129752-1 Zoltek Pannex 35-48K		1.891		1151.392		110.0017		12.174		3Hrs @ 90°C + 1Hr @ 120°C		27-Aug-04		10		59.0861150584		1071.77

		4 x SPX3405 / CGC / 500 / 1030 / 38%  B/No135298/2  PA53-3141  ( Texen Zoltek )		1.86		1114.273		90.08046		13.39909		2Hrs @ 88°C + 65mins @ 122°C		22-Oct-04		11		60.0708836427		1020.21

		4 x WE91-2 / CGC / 600 / 610 / 35%±3% B/No129873/1		2.538		1128.891		79.7216		12.752		3Hrs @ 100°C Cured in Press Under 3 Bar		17-Sep-04		5		52.8282948347		1175.30

		4 x SPX10462 / CGC / 600 / 200 / 35%  B/No133413/1  0°    Panel		2.387273		1145.933		58.2578		12.68273		1½Hrs @ 85°C + 1½Hrs @ 115°C		23-Sep-04		11		56.1637534922		1122.19

		4 x WE90-2 / CGC / 600 / 400 / 35% With Fortafil Fibre  0° Panel		2.356111		996.8419		116.4846		12.17833		1½Hrs @ 85°C + 1½Hrs @ 115°C		29-Sep-04		18		56.9065771055		963.44

		4 x WE91-2/CGC/600/1250/35% PA53-3141 B/n 137906/19 Fibre B/n 61622-(11) Zoltek		2.322222		1047.105		51.67582		12.54556		90 mins @ 85°C & 90 mins @ 115°C		23-Nov-04		9		57.7370347411		997.47

		4 x WE91-2 / CGC / 600 / 1250 / 38% B/No142672/1  Using Zoltek Panex 35 1% Sizing		2.43		977.8282		152.4465		12.455		1½Hrs @ 85°C + 1½Hrs @ 115°C		18-Jan-05		10		55.1762190496		974.71

		WE91-2 / CGC / 600 / 1250 / 35% / PA53-3639  B/No142942/4		2.194		1002.236		178.5659		12.45		1½Hrs @ 85°C + 1½Hrs @ 115°C		27-Jan-05		10		61.111309157		902.01

		7 x SE70 / HSC300 / 400 /  BN		2.144		917.3369		46.36098		12.266		16Hrs @ 70°C		4-Feb-04		5		54.7194196615		922.04

		6 x SE84LV / HSC / 300 / 400 / 35% / PC53-944 (Tairyfil Fibre)		1.81		681.1687		57.90364		12.18		12Hrs @ 85°C		30-Jul-04		2		55.5572702861		674.34

		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1091.625		66.14018		12.685		16hrs 85°C		10-Aug-04		8		58.0928129508		1033.51

		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1105.41		57.70629		12.68286		16hrs 85°C		10-Aug-04		7		58.0928129508		1046.56

		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.825		967.7189		29.27281		12.47		16hrs 85°C		10-Aug-04		2		55.1006351879		965.95
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HSC 500

Data Collected June 03 - Feb 05

Mean Compression Strength (MPa)

Compression Stength Results at Gurit for HSC 500
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All Compression Data

		SPT Number		PID Number		Customer		Test Standard		Type of Test		Material Description		Avg Thickness (mm)		Avg Rm (MPa)		STDEV Rm (MPa)		Avg Width (mm)		Cure		Date		No of Samples		Vf		Normalised Data to 55% FVF

		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (1.1) To (1.6)		2.212		861.4857		170.4018		12.515		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		938.03

		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (2.1) To (2.5)		2.212		816.0155		117.4138		12.966		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5		50.5116833524		888.52

		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (3.1) To (3.6)		2.212		880.9749		174.0022		12.275		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		959.26

		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (4.1) To (4.5)		2.212		811.6942		91.43094		12.305		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		4		50.5116833524		883.82

		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (5.1) To (5.6)		2.212		887.8818		155.709		12.34		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		6		50.5116833524		966.78

		1177		5852		SP		BS EN ISO 14126		Compression		4 Ply SPX3405 / HSC500 / 400 / 38% /  (6.1) To (6.5)		2.212		1012.19		118.5536		12.132		½Hr @ 90°C + 1Hr @ 120°C		31-Jul-03		5		50.5116833524		1102.13

		1596		5942		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE90-1 / HSC 600 / 35±3% Run speed 10m/min		2.2		1226.434		80.79391		12.51		1 hr @ 120°C		7-Aug-03		5		60.9446419502		1106.81

		1596		5941		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE90-1 / HSC 600 / 35±3% Run speed 5m/min		2.2		1109.604		94.13526		12.604		1 hr @ 120°C		7-Aug-03		5		60.9446419502		1001.37

		1596		5943		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE90-1 / HSC 600 / 35±3% Run speed 15m/min		2.2		1057.364		60.79922		12.218		1 hr @ 120°C		13-Aug-03		5		60.9446419502		954.23

		1177		6111		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% /  Double Vac Panel		2.094		896.1866		218.9164		12.705				12-Nov-03		10		53.3580914878		923.76

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 2.1 to 2.6  Prepreg Test Laminate		2.21		743.1741		115.4407		12.61667		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		808.48

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 3.1 to 3.9  Prepreg Test Laminate		2.21		745.7474		62.4074		12.68		Prog 2 In Binder Oven		16-Dec-03		9		50.557395283		811.28

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 4.1 to 4.6  Prepreg Test Laminate		2.21		784.363		108.5415		12.59		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		853.29

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 5.1 to 5.6   Prepreg Test Laminate		2.21		789.9819		53.60575		12.51667		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		859.40

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 6.1 to 6.6  Prepreg Test Laminate		2.21		662.0479		103.3778		12.585		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		720.22

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 7.1 to 7.6   Prepreg Test Laminate		2.21		584.6359		120.9442		12.635		Prog 2 In Binder Oven		16-Dec-03		6		50.557395283		636.01

		1177		6069		SP		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 38% / 1.1 to 1.5  Prepreg Test Laminate		2.21		968.3444		159.0181		12.648		Prog 2 In Binder Oven		17-Dec-03		5		50.557395283		1053.44

		1698		6300		Vestas		BS EN ISO 14126		Compression		4  x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.93		870.1255		199.8873		12.85952		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		21		57.8921469303		826.66

		1698		6298		Vestas		BS EN ISO 14126		Compression		4  x SPX3405 / HSC500 / 400 / 35% / Toray T600-50C		2.01		1090.964		72.35955		12.32727		1Hr @ 120°C + Cooled Back To RT In 1Hr		7-Jan-04		22		57.7003251897		1039.91

		1698		6300		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.904762		883.1005		178.6882		11.94762		3Hrs @ 90°C + 1Hr @ 120°C + 45mins to RT		13-Jan-04		21		56.8994384958		853.62

		1698		6302		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Toray T-600-60e		2.0505		833.9987		150.9476		12.4235		1Hr @ 120°C + Cooled Back To RT In 1Hr		14-Jan-04		20		56.5606699007		810.99

		1698		6299		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 400 / 35% / Toray T600-60e		1.906667		1113.484		97.82704		12.42333		1Hr @120°C + 1Hr to  RT		15-Jan-04		21		60.8274300815		1006.81

		1698		6303		Vestas		BS EN ISO 14126		Compression		4 x WE91-1 / HSC500 / 400 / 35% / Mitsubishi Grafil 34-600WD-24K		1.9336		821.0905		130.8153		12.2208		1Hr @ 120°C +  1Hr  to RT		15-Jan-04		25		56.0508317481		805.70

		1723		6552		SP (R&D)		BS EN ISO 14126		Compression		7 x SE70 / HSC300 / 400 /  BN		2.144		917.3369		46.36098		12.266		16Hrs @ 70°C		4-Feb-04		5		54.7194196615		922.04

		1697		6300		Vestas		BS EN ISO 14126		Compression		4 x UD Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%		1.996		813.1622		141.3098		12.453		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		20		54.2985412165		823.67

		1697		6303		Vestas		BS EN ISO 14126		Compression		4 x UD Mitsubishi Grafil 34-600WD-24K  WE91-1 / HSC500 / 400 / 35%		2.050909		791.5604		166.7985		12.12636		3Hrs @ 90°C + 1Hr @ 120°		10-Feb-04		22		52.8448060193		823.84

		1698		6300		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( A )		1.978		730.5767		217.0617		12.42		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5		54.7926634318		733.34

		1698		6300		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K  SPX3405 / HSC500 / 400 / 35%  ( B )		2.02		822.7927		170.5333		12.372		3Hrs @ 90°C + 1Hr @ 120°C		17-Feb-04		5		53.6534100337		843.44

		1697		6598		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 400 / 35%  B/No 114695/1		1.939444		976.3216		141.5448		13.23		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		18		55.8819374358		960.91

		1697		6598		Vestas		BS EN ISO 14126		Compression		4 x Mitsubishi Grafil 34-600WD-24K / WE90-1 / HSC500 / 600 / 35%  B/No 114695/1		2.05		915.0949		94.38538		13.504		3Hrs @ 90°C +1Hr @ 120°C		18-Feb-04		5		52.8682381796		951.99

		1740		6635		Vestas		BS EN ISO 14126		Compression		SPX3405 / CGC / 500 / 400 / 38%  B/No 115189-1  Zoltek Carbon		2.008889		916.4117		53.8089		12.88667		3Hrs @ 90°C + 1Hr @ 120°C		2-Mar-04		9		56.2861490597		895.47

		1697		6692		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC 500 /1040 / 36% / TORAY  T600-50C		1.8445		1106.131		99.24908		12.546		3Hrs @ 90°C + 1Hr @ 120°C		15-Mar-04		20		62.8775568616		967.55

		1177		6662		SP		BS EN ISO 14126		Compression		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (2.1 To 2.9 )		2.05		1048.216		56.23565		12.20444		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		56.574465186		1019.04

		1177		6662		SP		BS EN ISO 14126		Compression		SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (1.1 To 1.9 )		2.03		1133.601		70.22784		12.41111		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		15-Mar-04		9		57.1318490795		1091.30

		1177		6662		SP		BS EN ISO 14126		Compression		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (3.1 To 3.9 )		2.07		1055.081		55.87585		12.21889		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		56.0278519958		1035.73

		1177		6662		SP		BS EN ISO 14126		Compression		4 x SPX3405 / T600-50C / 500g / 36%  PP2  Prepreg  (4.1 To 4.9 )		2.046667		1091.002		87.76278		12.23167		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		6		56.6665967797		1058.92

		1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (1.1 To 1.8 )		2.19		1039.185		78.63626		12.34714		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		7		51.6313359353		1106.99

		1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (2.1 To 2.8 )		2.1725		936.4159		133.2965		11.945		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8		52.0472385263		989.54

		1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (3.1 To 3.9)		2.197778		948.4196		118.9363		12.15667		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		9		51.4486111419		1013.89

		1177		6660		SP		BS EN ISO 14126		Compression		4 x WE90-1 / ZOLTEK / CGC /  500g / 38%  PP3  Prepreg  (4.1 To 4.8 )		2.20125		1021.709		118.2162		13.0875		2Hrs @ 80°C + 1Hr @ 120°C 6 bar Autoclave		16-Mar-04		8		51.3674619867		1093.96

		1697		6671		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 1040 / 36%		1.999579		1000.725		90.76286		13.12789		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		19		55.8776840402		985.01

		1698		6706		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 1040 / 36% TORAY T600-50C		1.934		1066.756		58.11837		12.498		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		59.9677629945		978.39

		1698		6707		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 35% B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.04		1031.947		110.0322		12.862		3Hrs @ 90°C + 1Hr @ 120°C		18-Mar-04		10		54.222806441		1046.74

		1698		6715		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 1040 / 36%  B/No 114524-1 Toray T600-50C		1.876667		916.2948		223.5717		12.53556		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		58.9420100314		855.01

		1698		6709		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 36%  B/No 114695-1  Mitsubishi Grafil 34-600WD-24K		2.047778		987.4526		123.8535		12.55778		3Hrs @ 90°C +1Hr @ 120°C		25-Mar-04		9		54.0168539459		1005.42

		1698		6627		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / CGC / 500 / 400 / 38% ZOLTEK PENAX 35-48K UD  A1 To A6		2.11		914.178		-1		12.38		Instant Cure @ 120°C		26-Mar-04		1		53.5889221319		938.25

		1698		6726		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 600 / 36% B/No 117435-2  Mitsubishi Grafil 34-600WD-24K		1.888571		1221.055		91.44177		12.28		3Hrs @ 90°C + 1Hr @ 120°C		30-Mar-04		21		57.9788669337		1158.32

		1740		6760		Vestas		BS EN ISO 14126		Compression		WE90-1 / CGC / 500 / 400 / 38%  B/No 115272-1  ZOLTEK  PANEX   35-48K		2.088		917.0695		157.1937		12.6045		3Hrs @ 90°C + 1Hr @ 120°C		2-Apr-04		20		54.795693401		920.49

		1596		6770		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE91-2 / HSC600 / 300 / 35%  Zoltek Pannex35 Bn. 115548/1		2.320833		986.9698		148.3573		12.17333		90min @ 85°C + 90min @ 115°C		7-Apr-04		12		57.7715898949		939.62

		1698		6757		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C		1.866		1185.766		119.6797		12.525		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10		59.6382187573		1093.55

		1698		6758		Vestas		BS EN ISO 14126		Compression		4 x WE90-1 / HSC500 / 600 / 36% B/No 118436/1 TORAY T600-50C  PANEL 2		1.809		1186.397		118.8429		12.532		3Hrs @ 90°C + 1Hr @ 120°C		8-Apr-04		10		61.517366612		1060.71

		1596		6785		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE91-2 / HSC600 / 300 / 35%  Toray T600 - 50C Bn. 115547/1		2.192308		1166.964		85.79371		12.15308		90min @ 85°C + 90min @ 115°C		8-Apr-04		13		61.1584742155		1049.45

		1698		6858		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K		1.794		1177.849		59.46179		12.34		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		10		61.0352322764		1061.38

		1698		6859		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC500 / 600 / 36%  B/No117435/2  Mitsubishi Grafil 34-600WD-24K  PANEL 2		1.795455		1188.645		106.483		12.32636		3Hrs @ 90°C + 1Hr @ 120°C		22-Apr-04		11		60.9857705729		1071.98

		1740		6851		Vestas		BS EN ISO 14126		Compression		4 x WE90-1  / CGC / 500 / 400 / 38%  SGL 48k		1.871176		1015.058		80.29092		12.05824				30-Apr-04		17		59.7120974058		934.96

		1740		6849		Vestas		BS EN ISO 14126		Compression		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115190  SGL 48K  UD Carbon		2.152917		950.8816		165.7544		11.895		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		24		51.8978871807		1007.72

		1740		6850		Vestas		BS EN ISO 14126		Compression		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115191  SGL 48K  UD Carbon		2.123333		902.5217		78.88028		11.83733		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		15		52.6209706982		943.33

		1740		6854		Vestas		BS EN ISO 14126		Compression		4 x WE90-1-1 / CGC / 500 / 400 / 38%  B/No 115195  FORTAFIL 48K  UD Carbon		2.073636		958.7834		113.583		12.12545		3Hrs @ 90°C + 1Hr @ 120°C		7-May-04		22		53.8820909626		978.68

		1686		7046		Global Energy Concepts		BS EN ISO 14126		Compression		4 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35 B/No115272/1		2.528889		1060.658		91.41842		13.22333		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		9		44.7123719935		1304.70

		1686		7043		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600-50c   B/No119061-1		2.363		1152.391		61.82725		12.5		3Hrs @ 90°C + 1Hr @ 120°C		14-Jun-04		10		61.3508535925		1033.10

		1740		6847		Vestas		BS EN ISO 14126		Compression		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115188  Zoltek Panex 35  48k		2.170588		1135.844		83.93548		12.57941		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17		51.4753806689		1213.62

		1740		6852		Vestas		BS EN ISO 14126		Compression		4 x SE84LV-1 / CGC / 500 / 400 / 38%  B/No 115193  Fortafil 48k		2.172353		1040.275		111.1644		12.05412		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		17		51.4335577944		1112.41

		1740		6853		Vestas		BS EN ISO 14126		Compression		4 x SPX3405-1 / CGC / 500 / 400 / 38%  B/No 115194  Fortafil 48k		2.1685		830.9888		111.9047		12.4575		3Hrs @ 90°C + 1Hr @ 120°C		13-Jul-04		20		51.5249451581		887.03

		1740		7277		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No125631		1.997273		1015.531		130.8328		12.33182		2Hrs @ 88°C + 65mins @ 122°C		21-Jul-04		11		55.8303145781		1000.43

		1547		7283		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 1		2.014		1055.247		104.4007		11.878		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		10		55.4775787366		1046.16

		1547		7304		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36%  B/No 128376-7  PA53-3141  SET 2		2.08375		843.6251		114.3751		13.74125		2Hrs @ 88°C + 65mins @ 122°C		27-Jul-04		8		53.620560804		865.33

				7317		SP		BS EN ISO 14126		Compression		6 x SE84LV / HSC / 300 / 400 / 35% / PC53-944 (Tairyfil Fibre)		1.81		681.1687		57.90364		12.18		12Hrs @ 85°C		30-Jul-04		2		55.5572702861		674.34

		1547		7324		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8		2.297		968.4146		77.95461		11.959		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		10		48.5452241568		1097.18

		1547		7325		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128869-4, Fibre B/no55686-8  Set 2		2.29		836.1328		189.5153		13.36667		2Hrs @ 88°C + 65mins @ 122°C		3-Aug-04		9		48.6936156717		944.42

		1691		7317		SP		BS EN ISO 14126		Compression		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1091.625		66.14018		12.685		16hrs 85°C		10-Aug-04		8		58.0928129508		1033.51

		1691		7317		SP		BS EN ISO 14126		Compression		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.731		1105.41		57.70629		12.68286		16hrs 85°C		10-Aug-04		7		58.0928129508		1046.56

		1691		7317		SP		BS EN ISO 14126		Compression		6 x SE84LV/HSC/300/400/35% PC53-944 Tairyfil fibre		1.825		967.7189		29.27281		12.47		16hrs 85°C		10-Aug-04		2		55.1006351879		965.95

		1547		7434		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/no 128871/4  (Set 1 )		1.919		1051.752		35.20576		12.358		3Hrs @ 90°C + 1Hr @ 120°C		19-Aug-04		10		58.1075455384		995.51

		1740		7504		Vestas		BS EN ISO 14126		Compression		4 x UD / WE90-1 / CGC / 500 / 1040 / 38% B/No129752-1 Zoltek Pannex 35-48K		1.891		1151.392		110.0017		12.174		3Hrs @ 90°C + 1Hr @ 120°C		27-Aug-04		10		59.0861150584		1071.77

		1547		7507		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128872/4		2.233		905.8848		171.0829		12.378		3Hrs @ 90°C + 1Hr @ 120°C		31-Aug-04		10		49.9365785438		997.74

		1547		7510		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141  B/No128873/9-10		2.012		985.7888		94.91196		12.388		3Hrs @ 90°C + 1Hr @ 120°C		6-Sep-04		10		55.4216599842		978.29

		1740		7527		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made DG		2.099		975.5503		89.79445		12.529		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10		53.1245259115		1009.99

		1740		7527		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% PA53-3141 B/No133174/14  Made JB		2.172		917.5291		104.4902		13.493		2Hrs @ 88°C + 65mins @ 122°C		14-Sep-04		10		51.3390330977		982.96

		1776		7528		SP		BS EN ISO 14126		Compression		4 x WE91-2 / CGC / 600 / 610 / 35%±3% B/No129873/1		2.538		1128.891		79.7216		12.752		3Hrs @ 100°C Cured in Press Under 3 Bar		17-Sep-04		5		52.8282948347		1175.30

		1596		7552		Gamesa		BS EN ISO 14126		Compression		4 x SPX10462 / CGC / 600 / 200 / 35%  B/No133413/1  0°    Panel		2.387273		1145.933		58.2578		12.68273		1½Hrs @ 85°C + 1½Hrs @ 115°C		23-Sep-04		11		56.1637534922		1122.19

		1547		7572		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% Mitsubishi Grafil 34-600  PA53-3141  B/No131566/6-7		1.897		1061.131		199.184		12.541		3Hrs @ 90°C + 1Hr  @ 120°C		29-Sep-04		10		60.5484107515		963.89

		1596		7585		Gamesa		BS EN ISO 14126		Compression		4 x WE90-2 / CGC / 600 / 400 / 35% With Fortafil Fibre  0° Panel		2.356111		996.8419		116.4846		12.17833		1½Hrs @ 85°C + 1½Hrs @ 115°C		29-Sep-04		18		56.9065771055		963.44

		1547		7664		SP		BS EN ISO 14126		Compression		4 x SPX3405 / CGC / 500 / 1030 / 38%  B/No135298/2  PA53-3141  ( Texen Zoltek )		1.86		1114.273		90.08046		13.39909		2Hrs @ 88°C + 65mins @ 122°C		22-Oct-04		11		60.0708836427		1020.21

		1686		7734		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Toray T600 - 50c B/No 119061-1		2.278		1197.081		120.7385		12.491		3Hrs @ 90°C + 1Hr @ 120°C		18-Nov-04		10		63.6400645475		1034.56

		1686		7735		Global Energy Concepts		BS EN ISO 14126		Compression		5 x WE90-1 / HSC / 500 / 36% / Zoltek Pannex 35  B/No115272-1		2.511		1072.984		80.63513		12.559		3Hrs @ 90°C + 1Hr @ 120°C		19-Nov-04		10		56.2886428208		1048.42

		1547		7840		Vestas		BS EN ISO 14126		Compression		4 x WE91-2/CGC/600/1250/35% PA53-3141 B/n 137906/19 Fibre B/n 61622-(11) Zoltek		2.322222		1047.105		51.67582		12.54556		90 mins @ 85°C & 90 mins @ 115°C		23-Nov-04		9		57.7370347411		997.47

		1596		7972		SP		BS EN ISO 14126		Compression		4 x WE91-2 / HSC / 600 / 35%  bn 139781-1		2.355		1131.176		51.96462		12.5075		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		8		56.9334234779		1092.76

		1596		7974		SP		BS EN ISO 14126		Compression		4 x WE91-2 / HSC / 600 / 35%  bn 140830/26		2.3548		906.1456		109.2894		12.602		1.5hrs @ 85°C + 1.5hrs @ 115°C		22-Dec-04		10		56.9382589989		875.30

		1547		7965		Vestas		BS EN ISO 14126		Compression		4 x SPX3405 / HSC / 500 / 1040 / 36% / PA53-3141 B/No140827/7-9 / Fibre B/No62754./12,5		2.141		1011.801		116.1121		12.521		3Hrs @ 90°C + 1Hr @ 120°C		18-Jan-05		10		52.1867555233		1066.34

		1596		8101		Gamesa Eolica		BS EN ISO 14126		Compression		4 x WE91-2 / CGC / 600 / 1250 / 38% B/No142672/1  Using Zoltek Panex 35 1% Sizing		2.43		977.8282		152.4465		12.455		1½Hrs @ 85°C + 1½Hrs @ 115°C		18-Jan-05		10		55.1762190496		974.71

		1596		8155		Gamesa		BS EN ISO 14126		Compression		WE91-2 / CGC / 600 / 1250 / 35% / PA53-3639  B/No142942/4		2.194		1002.236		178.5659		12.45		1½Hrs @ 85°C + 1½Hrs @ 115°C		27-Jan-05		10		61.111309157		902.01

																												54.0094212754
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