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ERC

ERC/NSM Activities in Stamping of AHSS NSM

1. Materials
Determination of material flow stress (true stress - true strain) data at room
temperature, under bi-axial stress state, using Viscous Pressure Bulge (VPB) test.
2. Formability
Effect of blanked edge quality upon flanging and hole flanging
Bendability of sheet materials (free bending and stretch bending)

3. Triboelogy (Friction, Tool Wear)
Evaluation of various stamping lubricants
Evaluation of various die materials/coatings
Determination of friction coefficient for use in FE simulations using Strip Drawing,
Cup Drawing and Ironing Tests.
4. Process Modeling / Tool and Process Design
Wedge bending process using FEM
Rotary bending process using FEM
Other FEM applications
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AHSS are used increasingly in forming automotive structural parts because
of safety and lightweight vehicle requirements.

AHSS has higher strength and low formability compared to conventional
draw quality steels.

Variability in the properties of incoming materials can not be determined by
the tensile test.

Tensile test Is uniaxial and flow stress data Is obtained for small strains,
while the bulge test is biaxial and data is obtained for higher strains.
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OHIO 1. Material - ERC
SIAIE Determination of Flow Stress using VPB Test NSM

Real time measurement of instantaneous pressure & dome height
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OHIO 1. Material - ERC
SIAIE Determination of Flow Stress using VPB Test NSM
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OHIO 1. Material -
Flow Stress Curve
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Comparison of True Stress- strain curves of determined by the Tensile
test and VPB test (Curves are not extrapolated)
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OHIO 1. Material i ERC
SLALE Batch to Batch Variations in Formability NSM

Graph shows dome height comparison for SS304 sheet material from eight
different batches/coils [10 samples per batch]
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OHIO 2. Formability i ERC
SLALE Fracture in Bending and Flanging NSM

A In stamping AHSS, the traditionally FE simulation results based on FLC indicating
used FLC (forming limit curve) is not no potential failure [Fitzgerald 2007]
sufficient to predict potential failure.

A FLC represents the limit of forming for
different strain ratios considering only
stretching & not bending.

A Sheared edge quality from blanking or
trimming is not considered in FLC and
in traditional FE model of stamping.

L Case Study 1:
Failure in the part

during tryout p o o W N A—Plllqr |
[Fitzgerald 2007] P L. U S Material: DP600

1.7 mm thick
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OHIO 2. Formability i ERC
SIAIE Blanking Process & Simulation NSM

Blanking Process and Geometric Characteristics of the Sheared Edge:

¢

Rollover zone
p

—p
Shear zone
Blank Holder dp h

Blank / Part

Fracture zone

Burr zone

V,=punchvelocity f,=blankholderforce (phf)
d,=punchdiameter d,=die diameter Depth of the crack
t =sheetthickness rq=die radius

penetration
r,=punchradius d,=diameterof blankholder

h=distancéetween sheet andlankholder

Factors Influencing Sheared Edge Quality:

A Blanking conditions (e.g. die clearance, blanking speed)
A Tool wear / tool radius

A Sheet material
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