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The automotive industry is currently adapting to the
anthropogenic mitigation efforts put into place by gov-
ernments around the world. Both traditional vehicles
with conventional combustion engines and the emerg-
ing battery electric vehicles benefit from lower curb
weight, but reducing weight without compromising
crash performance and vehicle stiffness requires new
high-strength materials. 3rd generation Advanced High
Strength Steels (AHSS) and new generations of hot
forming steels aim at tackling these problems.

In order for new materials to be adopted into the pro-
duction chain, accurate and reliable simulation models
are cost and time efficient design steps before moving
into expensive prototyping. Material characterisation is
thus of prime importance and is often done using uni-
axial tensile tests due to its relative simplicity. How-
ever, in crash situations with very large deformations,
it is important to properly characterise the material in
the post-necking region. Recent publications of full-
field measurements and stepwise modelling approach to
characterise post-necking behaviour as an alternative to
traditional inverse modelling has shown interesting re-
sults [1-3]. Constitutive models can then be calibrated
and implemented in finite element codes to simulate
full-scale components.

These calibrated models should however be vali-
dated with full-scale component experiments such as
crash boxes under dynamic testing. An alternative
approach to traditional drop tower crash tests is pre-
sented where a high-speed hydraulic machine, the In-
stron VHS 160/100, is used in a compression configura-
tion. This machine allows for precise control in setting
impact speeds up to 20 m/s. To investigate the complete
deformation process in detail during a crash box exper-
iment, two high-speed cameras with the spatial resolu-
tion of 640x800 pixels and frame rate of 24 000 frames
per second were used together with a randomised black
and white speckle pattern and 3D digital image corre-
lation [4]. This allows for detailed tracking of the de-
formation process and potential crack formations. In
Figure 1 an example of evaluated effective strain field
for a crash box is shown with some missing information
due to decorrelation in the most deformed regions.

The extensive information regarding deformations
and their evolutions during the intrusion gives impor-
tant input for validation of numerical models and might
also be good contribution to evaluate structural integrity
and crashworthiness.

Figure 1: High-speed imaging from a crash box experiment
using 3D digital image correlation. The overlay
shows the effective strain.
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