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Abstract: This document details the collaborative activities between CIMNE and 
Hardy Advanced Composites as part of the UK’s Department of Trade and Industry’s 
Global Watch Secondment scheme. New, large displacement elements were developed 
for use in the CIMNE developed FE code, “COMET” to allow the simulation of static 
loading on carbon fibre fishing rod geometries undergoing large displacements. A 
spreadsheet based interface for rapid geometry generation in GiD was used in 
conjunction with an Advanced Serial Parallel Mixing Theory developed by Rastellini 
et al i of CIMNE. Details of the secondment and further collaboration between 
CIMNE and Hardy Advanced Composites are presented along with an overview of 
techniques employed in the use of GiD during this project. 
 
1. INTRODUCTION 
 

Hardy Advanced Composites is the technical division of Hardy & Greys Ltd 
based in the North East of England. Hardy & Greys Ltd, manufacture, distribute and 
sell fishing rods and tackle with the Hardy brand catering for the premium game 
angler. The Hardy brothers established the business in 1872 and the company has 
enjoyed a history of innovation and success including Royal Warrants and export 
awards. Both companies are part of the Harris & Sheldon Group. 

In 1969 the Fibatube division was formed to manufacture industrial tubes using 
the same composite materials employed in the glass fibre and carbon fibre fishing 
rods, which Hardy were manufacturing at that time. Customers include military and 
aerospace companies along with automotive, marine and space technology 
organisations. 

The ability to accurately model the static and dynamic performance of composite 
tubes, particularly fishing rods was identified by Hardy Advanced Composites more 
than 5 years ago as a critical area for research and development. Since then several 
projects have been carried out in conjunction with various academic and commercial 
bodies in an attempt to offer an effective design and analysis tool for the Hardy Rod 
design team. On each occasion the projects were confronted by a “technological 
barrier” leading to an oversimplified and non practical outcome. The Global Watch 
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Secondment scheme run by the UK Department of Trade and Industry has allowed 
Hardy Advanced Composites to breach this barrier by introducing a cutting edge 
system developed by experts in numerical techniques at CIMNE based in Barcelona, 
Spain. 
 
2. OVERVIEW OF MODELLING PROCEDURE 
 

Figure 1 below shows the general procedure employed in the modelling of fishing 
rods at Hardy Advanced Composites. The following sections detail the methods for 
each of the steps. 
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Figure 1: Modelling Procedure 
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2. SPREADSHEET INTERFACE FOR GID 
 
 At first glance, a fishing rod section geometry may seem very simple but on closer 
inspection it can be seen that the rods’ make up is in fact quite complicated and varies 
considerably from section to section. 
 Figure 2 below right shows a cross sectional view through a 3 piece fishing rod 
complete with spigot joints. Consideration must be given during geometry creation for 
the following. 
 

• Inside / Outside diameters 
• Lengths and taper ratios 
• Position and length of spigots 
• Boundary / loading conditions 

 
The problem is further complicated when 
consideration is given to the lay-up and 
configuration of the carbon fibre pre-preg
which makes up the rod sections. Figure 
3 below shows a cross section through a 
section showing the layers of carbon fibre.  F  R metry (rendered) 

 

 

igure 2: od geo

 

 
 

Figure 3: Rod Cross Section 
 

ere we can see that the section is made up of different layers of different materials in H
different areas of the rod section. The information required to generate such geometry 
was already held in a raw form within the HAC production spreadsheets which have 
been in use for years. It seemed sensible to allow the rod designer to continue using 
this format so an interface was written using Microsoft Excel to transfer the required 
information into GiD for rapid geometry generation. This also allows for relatively 
rapid modifications to be made to the modelling using visual basic rather than using 
Tcl/ Tk used in GiD. The spreadsheet exports a GiD batch file which is then easily 
imported into GiD. The ability to produce rapid changes in geometry for analysis has 
proved to be a very powerful tool in this application.  
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The batch file instructs GiD to do the following; 
 

The basic geometry is created, with 
regions defined for spigots, 
reinforcements etc. Material, loading and 
boundary conditions are also applied. 
 
 
 
 
 

Figure 4: Basic Geometry 
 
Next a mesh is generated using 
Quadratic, Hexagonal elements 
developed at CIMNE for analysing large 
displacements. 
 
 
 
 
       Figure 5: Hexahedral Mesh 
 
Once the geometric, loading, boundary conditions and problem data has been 
imported, COMET is then run from within GiD. Once completed, GiD is then 
employed in Post-Process mode to analyse the results as required. A typical rod 
deflection analysis is shown below. 
 

 
Figure 6: GiD Post-Process visualisation 

 
In order to compare several rod profiles at once it was necessary to write an interface 
within the GiD menus to automatically generate and export the profile data for 
viewing in Microsoft Excel. This work was carried out by Fernando Rastellini of 
CIMNE during his time spent on a secondment to Hardy Advanced Composites in the 
UK. Figure 7 overleaf shows a screen shot of the interface in use within GiD together 
with the rod profiles ready for comparison in Excel. 
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Figure 7: GiD Profile Curve Interface 
 

3. FUTURE DEVELOPMENTS 
 
Hardy Advanced Composites has embarked on further collaborative projects with 
CIMNE. A large displacement natural frequency analysis code has been developed 
specifically for the analysis of Hardy fishing rods. Hardy Advanced Composites are 
also actively partner CIMNE in the search for funding for future projects involving 
computational methods. 
 
4. CONCLUSIONS 
 
The use of GiD along with COMET has offered Hardy Advanced Composites a new 
dimension in fishing rod design and analysis capabilities. The number of prototypes 
required has been reduced and investigations into the use of alternative materials are 
currently underway. Hardy Advanced Composites intends to continue collaboration 
with CIMNE on various projects all involving the use of GiD. 
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