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Composite Analysis, Interrogation,  
Testing & Optimisation 

White Paper 

 

SUMMARY 

CAITO® offers you access to the most advanced composite material modelling techniques, delivered 

by GRM’s expert consulting team. Active for over 15 years, GRM's CAITO® division delivers all aspects 

of composite design analysis for various loading conditions. Our class-leading methods, employing 

GRM’s software products, guide you to project goals within a compressed time-frame. As an 

engineering consultancy, GRM understands the different needs of project stakeholders from 

engineers seeking detailed answers and solutions, to production teams requiring ply layout 

information. Our proactive approach supports you with a constantly growing library of material 

models, reducing the time to first results.  

  

CAITO® Services   

CAITO® Features: 

 – Laminate optimisation techniques, as used by most F1 teams 

  – Crash analysis and mechanical performance studies 

   – Testing to derive fundamental material data 

    – Laminate and Plybook reports  

     – Stress analysis 

 



2 

 Tel  +44(0)1926 889300 
Email: info@grm-consulting.co.uk 
WWW.GRM-CONSULTING.CO.UK    

 

Ply Thickness 

Topology Rib Placement 

Case Study – Composite Lightweight 
Automotive Suspension System (CLASS)  

 
                                                                                                                                                                                                     

   

The following case study is provided courtesy of the CLASS project consortium: 
Ford, WMG, Gestamp and GRM.  

In order to take advantage of the strength and 
stiffness of long-fibre composites, while also 
utilising the rib options available with short-fibre 
SMC, the CLASS project consortium turned to 
CAITO®. GRM was able to select two methods of 
design optimisation and refine them to deliver 
to all the project targets. By using Swage and 
Thickness optimisation of the woven carbon and 
Topology of the SMC, a design was developed to 
meet the many conflicting requirements. 

How CAITO® Works 

The breadth of design options and 
solutions available with composites 
often makes them a daunting 
material to design with. GRM takes 
the complexity out of this process 
by using our own software and 
experience to simulate composites 
in detail and use virtual methods to 
understand designs.  
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The optimisation methods were able to take 
account of manufacturing constraints such 
as rib thicknesses (max and min) and swage 
height. With the ideal shape of the design 
defined, GRM was then able to explore the 
local features and detailing. Verification of 
the structural performance was undertaken 
in comparison to tests, demonstrating the 
validity of the material layout. The CLASS 
project is a great demonstration of GRM’s 
varied experience and approach.  

 

Pilbeam Racing Designs approached GRM to support the development of a 
laminate scheme for their new carbon chassis for the Lotus Elise. We were able to 
develop them a lightweight structure meeting all their crash, suspension, 
durability and stiffness load targets within the confines of a short-run 
manufacturing programme. 

Pilbeam Racing Designs Case Study 

      EFFICIENT COMPOSITE DESIGN SOLUTIONS  

The CAITO® design and simulation process brings together GRM’s knowledge of 
composites from short and long fibre hot stamp formed materials to traditional 
epoxy reinforced woven carbon. We have been involved in material selection 
studies and rapid design development work for over 15 years. We pride ourselves 
in delivering answers and analysis within compressed time-frames.  
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CAITO® FEATURES  

 Regardless of company size, CAITO® is able to offer the composite design solutions that you 
require  

 It is independent of process, fibre and resin selection, including but not exclusive to: 
 Carbon, Glass, Woven, Non-crimp, short, medium and long-fibres 
 Epoxy, Polyester, Phenolic, PP, PU and PA 

 CAITO® works with the latest manufacturing methods and research level studies 

 It provides assessment and development of composite structures to meet: 
 Static stiffness loadings, Modal, Forced Frequency, Non-linear, Crash and Impact 

 An award winning design process (JEC Innovations) backed up by a team with the breadth of 
experience to support you in selecting materials, processes and design schemes capable of 
meeting your targets 

 

Case Study Examples 

1. GRM was tasked by a customer to develop a model 
of an automotive body composite for use in a crash 
model in LS-Dyna. We created a material card using 
published data and previous experience. Our models 
were used to design an example structure to specify 
the drop-test parameters. Our prediction of the test 
was within 5% of the resulting crush distance and the 
quality of the model was comparable with what one 
would expect from a well understood steel material.  

 
2. Core materials form many sandwich structures 

present in the world of composites. We have tested 
foam, nomex and aluminium cores in our laboratory 
and correlated our models to these tests. The shear 
loading and failure occur in a direction that shell 
elements are unable to support, therefore a very 
different modelling approach is required. We’ve 
developed pragmatic methods which allow for rapid 
model turnaround while delivering results that match 
test.  

 


