Standardizing Dent Resistance Testing Through
a Solid Partnership

In recent years, the steel and automo-
tive industries have established a solid
partnership for the purposes of improv-
ing technology, quality and reliability in
the manufacture and application of auto-
motive sheet steel. Formed in 1987, the
Auto/Steel Partnership (A/SP) comprises
representatives from 12 North American
automotive sheet steel producers and
executives from Chrysler, Ford and Gen-
eral Motors. The A/SP leverages the
resources of the steel and automotive
industries to advance and optimize the
use of steel in automobiles. Of particular
interest to the A/SP are manufacturing
issues, notably standardization, that save
time and money in tooling, stamping,
assembly, and quality assurance pro-
cesses.

The A/SP formed the Standardized
Dent Resistance Test Task Force in 1990
to establish consistent denting terminol-
ogy and to develop standardized test pro-
cedures that would evaluate and measure
the dent resistance of automotive body
panels. Achieving these goals will help
ensure a more consistent and error-free
exchange of information throughout the
automotive and steel industries. Im-
proved dent resistance is important not
only from a customer perception and a
warranty claims point of view, but it is
also significant in reducing the handling
damage that can occur as a coil of sheet
steel is blanked, stamped and assembled
into a vehicle thatis shipped to yourlocal
car dealership.

Before the creation of the task force,
each company was conducting dent tests
in a slightly different manner. For the
most part, however, test results gener-
ated in one location could not be com-
pared with those generated in another
location. These sometimes contradictory
results could lead to either further tests,
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which are costly in both time and money,
or production decisions being made on
inaccurate or incomplete information.

Now that we have established a dent
resistance test and evaluation procedure
that is accepted by the Big Three auto-
motive companies and the North Ameri-
can sheet steel producers, the industry
can now focus on determining the spe-
cific characteristics of a dent that are
objectionable to the public and find ways
to design against them.

In early 1997, the task force will issue
a report entitled “Procedures for Dent
Resistance Evaluations of Automotive
Outer Body Panels and Assemblies Un-
der Quasi-Static and Dynamic Indenting
Conditions.” The test methods and defi-
nitions presented in the report are in-
tended for the mechanical dent testing of
sheet steel products. The scope and ap-
plication of the report will be outlined
here. i

The goal of “Procedures for Dent Re-
sistance Evaluations” is to provide re-
producible and comparable dent test
results. Three dent test schedules are
represented in the process: Schedule A,

for use with a laboratory-prepared panel
having a specific size, shape and curva-
ture; Schedule B, for use with a formed
automotive outer body panel or assem-
bly; and Schedule C, which addresses
end product or full vehicle testing. These
schedules target sheet steel samples ob-
tained at different points in the automo-
tive steel development cycle. The
multiple-schedule approach is used to
maximize dent test method flexibility
and thereby allow both steel producers
and end users to benefit from a standard-
ized approach. Forexample, Schedule A
might be used during process and prod-
uct development studies to evaluate new
grades of steels for potential shipment to
the automakers. Schedule B might then
be used to compare the performance of
the current production material with these
new grades. Once the body panel mate-
rial is decided upon, the more costly full
vehicle tests may be conducted using
Schedule C. Directly applying results
from one schedule to another is not ad-
vised, as it could result in inaccurate
conclusions.

Scope And Application

Test procedures are designed to ac-
count for steel’s strain-rate sensitivity
(the higher the deformation rate, the stron-
ger the steel). The quasi-static section
simulates real-world dent phenomena that
occur at low indenter velocities, such as
elbow marks and palm prints. It pro-
duces dents at a low strain rate (equal to
indenter velocities of 2-5 inches per
minute). The dynamic section of the
procedure simulates higher-velocity con-
ditions such as hail impact and door-to-
door parking lot impact. It produces
dents at a high strain rate (equal to in-
denter velocities of at least 2 miles per
hour, or 35.2 inches per second).





