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Foreword  

The present document is the European Car Body Repair Technician Handbook. 

This handbook comprises two Competence Units: Competence Unit 1 òSteel Structural 

Body Construction ð Welding Repairó; and Competence Unit 2 

òSteel/Aluminium/Multimaterial Structural Body Construction ð Adhesive Bonding and 

Mechanical Fasteners Repairsó. 

The CARBOREP handbook has been produced under the scope of the CARBOREP 

project (CARBOREP - European Harmonized Training for Personnel working with Car 

Body Repair Technology, Project Reference number: 2016-1-UK01-KA202-024374), 

funded with support from the European Commission. This publication reflect s the 

views only of the author, and the Commission cannot be held responsible for any use 

which may be made of the information contained therein.  

Copies of this document are available at CARBOREP website www.carborep.eu. 
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Competence Unit 1  

1. Steel Structural Body Construction  ð Welding 

Repair 

1.1 MATERIALS USED IN THE MANUFACTURE OF VEHICLE 

BODIES 

A typical volume production car body comprises stamped metal parts, extrusions and 

cast components. The are found in the upper car body structure, chassis and sub-

frames. The car body may differ in its structure and parts included between different 

manufacturers, e.g. body-in-white, monocoque or chassis and cabin type design, but 

below is what can be considered a common skeleton for medium to high volume 

production cars, see Figure 1: 

 

Figure 1 - Car Body Parts Identification. Source: 
https://www.rolandberger.com/publications/publication_pdf/roland_berger_global_automotive_stamping_study_e_2017

0210.pdf 
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materials have limited formability and are usually used in non-visible areas where a 

high level of structural integrity is required, for instance in high load zones. While lower 

strength more formable materials are usually used for visible panels that require 

complex shapes and high-quality surface finishes (e.g. door panels) or for bolt on crash 

crumple zones where their energy absorption capability is paramount (e.g. inner 

reinforcementõ bumpers). Regardless of the materials used, the distribution of different 

strength materials throughout the car body is employed to, primarily, minimize cost 

and weight while complying with mechanical properties design requirements.  

Despite the trend over the past few decades towards the use of different materials in 

car body elements, especially aluminium, most production cars mainly have steel parts. 

Aluminiumõs use, despite being more expensive, is due to its reduced mass density, 

which in many cases, maintains the required mechanical properties. Other cars, 

typically high-end vehicles, use exotic materials such as carbon fibre and trends in 

magnesium use are also starting to begin.  

Often within the same manufacturer, different models have different predominant 

materials in the car body, exemplified by Audi and their A1, A8, and R8 Coupé, shown 

in Figures 2, 3 and 4. Without prior knowledge of the vehicle, it is not possible to state 

definitely what the material a given part is made of. Visual inspection may enable 

identification of the material; however, it should be complemented with data sheet 

analysis, to find, for instance, the specific steel family and its corresponding properties, 

treatment and coatings. 
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Figure 2 - Audi A1 Steel Intensive Car Body. Source: https://www.audi-mediacenter.com/en/leightweight-construction-246 

 

Figure 3 - Audi A8 MultiMaterial Car Body. Source: https://www.audi-mediacenter.com/en/presskits/techday-body-
structure-7469 
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Figure 4 - Audi R8 Aluminium Intensive Car Body. https://www.audi-mediacenter.com/en/leightweight-construction-246 

Next, we will review examples of the distribution of steel grades in a car body, followed 

by the welding repair techniques that may be applied to those different steels. Figure 

5 demonstrates the variety of different joining methods that can be present in a car 

body. 

 

Figure 5 - Audi A8 - Joining Methods. Source: https://www.audi-mediacenter.com/en/leightweight-construction-246 
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