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An innovative solution to improve the efficiency of the

spotweld assessment with META.

In modern industrial manufacturing, especially in
the automotive industry, the strength assessment
of welded joints is crucial to the safety of the
whole vehicle. However, the traditional method of
processing welded joint simulation results is
time-consuming and inefficient, severely limiting
vehicle development progress.

To face this challenge, NIO and BETA have
worked closely and developed a comprehensive
solution to automate the post-processing of the
spotweld results. The solution offers a user-
friendly interface and various visualizations and
calculations of results. With the aid of the weld
assessment tool, users can easily complete the
strength analysis of spotwelds requiring intense
training.

“Weld assessment post-
processing tool can support us
to quickly evaluate the strength
of the joints (e.g. spotwelds,
SPR, FDS) in the virtual
development stage of the whole
vehicle;

Compared to Section Force's
tool, the evaluation of all the
joints in the whole vehicle can
be completed in half a day
instead of 2-3 days.”

Qingyu L1
NIO China
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Challenge

Evaluating the strength of point-to-point con-
nections, such as spotwelds of a complete
vehicle, is time-consuming and resource-de-
manding. Traditional methods require tre-
mendous effort to process and calculate the
required forces. Some of the challenges are:

e The identification and creation of lo-
cal coordinate systems of spotweld
is taxing.

e The material properties entry is re-
petitive and error-prone

e The calculation of safety factors is

not efficient, and the result lacks visi-
bility
e The spotweld forces are manually
calculated.
Approach

Faced with these challenges, BETA re-
sponded quickly and clarified NIO’s require-
ments by providing a prototype of the tool.
Through iterative updating, the tool's func-
tionalities were continuously fixed and ad-
justed according to the client’s preferences
to ensure it was fully compliant with expecta-
tions.

In the end, we delivered a clean and intuitive
GUI that is easy to use with the following ben-
efits:

e Automatically identifies spotweld lo-
cations and quickly creates local co-
ordinate systems in batches.
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e Automatically calculates the axial, ra-
dial, and shear forces on the spot-
welds.

e Defines the material properties of
spotwelds massively.

e Generates the safety factor contour
plot of each spotweld.

META’s robust and versatile APl support
makes all of this possible, simplifying the pro-
cess of creating customized tools.

Results

This automated post-processing tool pro-
vides a practical and efficient solution for en-
hancing vehicle design development. Auto-
mating the evaluation of welded joint simula-
tion results significantly reduces the time and
effort required for data analysis. The tool sim-
plifies workflows, generates clear safety fac-
tor contour plots, and enables rapid strength
assessments. These capabilities streamline
the design process and contribute to a more
efficient and reliable evaluation of critical
components, supporting informed decision-
making and improving overall development
efficiency.

For more about BETA CAE Systems, visit
www.beta-cae.com



