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The CO2 emissions of passengers cars and commercial vehicles are becoming more and more important year by year 
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Fig.2 - Under-seats beam position on the vehicle

Generally, these components are done in a Dual Phase 
(DP) steel, DP800 or DP1000. DP steels have a ferritic 
matrix with embedded islands of martensite to increase 
the tensile strength while time ensuring good formability. 
To reduce the weight and so save CO2 emission for the 

vehicle, the higher grade of dual phase (DP1000) was 
chosen to manufacture the component analysed in this 
study. In the table below,  the comparison between the 
mechanical properties of the two materials (DP800 and 
DP1000):

DUAL PHASE STEELS COMPARISON

DP800 DP1000

Yield Strength [MPa] 420 – 550 700 – 800

Tensile Strength [MPa] Min. 780 Min. 980

Elongation [A80] Min. 14% Min. 7%

Tab.1 -Mechanical properties comparison between DP800 and DP1000.

FAILURE ANALYSIS
During forming simulation, the component resulted 
feasible without the presents of any cracks or wrinkles. 
The most common material cards used for the formability 
study take care about: elasto-plastic curve, anisotropy, 
biaxial plane deformation and the forming limit diagram. 

During the component physical forming operation, 
sometimes, cracks occurred. To investigate the reason 
for this failure, different investigations were performed 
to check if the material was compliant with the standard: 
tensile tests, chemical and micrographic analysis. The 
results are reported below.

Fig.3 - Cracks during the forming operations.
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CONCLUSION
In this case study, the EWF methodology was fundamen-
tal to selecting the appropriate material for the under-seat 
beam. This method is able to quantify the fracture tough-
ness of thin sheet materials and predict their edge cracking 
sensitivity without using the Hole Expansion Test which 
has a higher scatter, and the results depend strongly on 
the operator. According to this, the EWF is a basic test for 

material selection in components in which edge stretching 
and bending are applied and it is a key parameter for the safe 
implementation of high strength sheet metal products. The 
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