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Foreword «

The present document is the European Car Body Repair Techniciatdiandbook.

This handbook comprises two Competence Units:C o mp e t e n ¢ &teeUStructurall 0
Body Construction & Welding Repairo ; and Competence U
dSteel/Aluminium/Multimaterial Structural Body Construction & Adhesive Bonding and

Mechanical Fasteners Repair&

The CARBOREP handboolkhas been produced under the scope of the CARBOREP
project (CARBORER European Harmonized Training for Personnel working with Car
Body Repair Technology, Project Reference number: 2016l-UK01-KA202-024374),
funded with support from the European Commission. This publication reflects 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/ww.carborep.eu.
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Competence Unit 1 ‘_

1. Steel Structural Body Construction o Welding

Repair

1.IMATERIALS 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. bodyin-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:

Roof panel
(notin picture) Trunklid/tailgate

Roof frame : (frame and panel)

Hood(frame and panel) ‘ Tunnel

Rear side

Floor and other panels Panels/fenders

Longitudinal beam Gpillar
(front and rear)

= B-pillar

Front fender A-pillar

Rocker

Doors
(frame and panel)

—4@ Exterior (class A, closures—4@  Structural components

Figurel - Car Body Parts Identification. Source:
https://www.rolandberger.com/publications/publication_pdf/roland_berger_global_automotive_stamping_study_e 2017
0210.pdf

Different sets of components in the car body perform different roles, such as; ensuring

crash safety, passenger comfort or improving vehicle performance. Higher strength
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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 .g.door panels) or for bolt on crash

crumple zones where their energy absorption capability is paramount (e.g. inner
reinforcementd bumpers). Regardless of the m
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.
Al umi n ise oedmte 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 alsostarting 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 coresponding properties,

treatment and coatings.

103: ECBRT CURRICULUM ADAPTATION AND DEVELOPMENT OF TRAINING

MATERIALS
L



Co-funded by the
Erasmus+ Programme [An @ E
of the European Union

CAR BODY REPAIR

o
Audi Al

Audi

Karosseriematerialien
Materials in the body structure

06/10

Maximumstrengh steels
(hot treated) 11%

Standardsteels
33%

Maximumstrengh steels

= 5%
L Highstrengh steels o
5% S T
Highstrengh steels N

6% S~

Figure2 - Audi Al Steel Intensive Car Bo8gurcehttps://www.audi-mediacenter.com/en/leightweightonstruction246

Der neue Audi A8
Audi Space Frame in Multimaterialbauweise
The new Audi A8
Multimaterial Audi space frame
04/17

[ Aluminium sheet ~ I  Ultra-highstrength steel (hoformed)

Magnesium

[ ] Aluminium section Conventional steel

| | Aluminiumcastings [  Carbon fibereinforced plastic (CFRP)

Figure3 - Audi A8 MultiMaterial Car Bodpourcehttps://www.audi-mediacenter.com/en/presskits/techddyody
structure 7469
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Audi R8 Coupé Audi
Audi Space Frame in Multimaterialbauweise

Audi space frame in multimaterial construction
03/15

I Carbonfiber-reinforced plastic (CFRP)

Aluminum section

Aluminum sheet

|
BN Aluminum castings

Figure4 - Audi R8 Aluminium Intensive Car Bduyps://www.audi-mediacenter.com/en/leightweightonstruction246

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.

Resistance spot welding ¢Al) Laser beam welding (All) Bonding

Joining methods
04/17

Resistance spot
welding (steelsteel)

MIG welding (ARI)

Flowdrill
screwing

Semihollow punchriveting
Frictionelement welding

Laserbeam welding (steel
steel)
MAG welding (steedteel)
Roller hemming Clinching Grip punchriveting

Figure5 - Audi A8 Joining Methods. Sourcettps://www.audi-mediacenter.com/en/leightweightonstruction246
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