





Next it used the iterative trim devel-
opment capability of the simulation
software to generate the optimized 2D
blank profile that would adhere to the
customer’ required trim edge tolerance.
The software analyzed the sheet bound-
ary to “best fit” the target boundary and
made automatic adjustments to achieve
a finish boundary that fell within the
defined profile tolerance. These itera-
tion loops gave the stamper an opportu-

nity to maximize equipment processing
efficiencies. It also allowed more of the
part to be fully developed so that less
laser trimming was required. The man-
ufacturer then shared that information
with its customers to maintain their com-
petitive edge.

GNS developed the trim lines on most
side impact beams using the software
(see Figure 3).

In-die Piercing. During these process

optimizations, the team recognized an
additional opportunity to incorporate
in-die pierce technology. Though add-
ing complexity to the PHS die set, this
hardware allowed for the critical locating
datum hole and slot features to be added
during the hot-stamping operation and
avoid the secondary laser operation.
Tailored Patch Blank. In addition,
the OEM required that the component
weight be minimized and use a tai-

Hot-stamped Steel Primer

Hot-stamped parts are formed from press-hardenable steel
(PHS). The PHS contains 0.001% to 0.005% boron carbon/
manganese. It is most commonly known as 22MnB5.

The preprocessed material has mechanical properties
similar to the widely used HSLA 300 and 340 grade steels,
with a tensile strength around 400 MPa and 600 MPa for
1500 grades. However, when the 22MnB5 is thermome-
chanically processed, its microstructure changes, resulting
in a martensitic microstructure. This change is commonly
referred to as a phase transformation.

In terms of the process, first the steel is heated to around
950 degrees C and then transported from the furnace to
the die and press with robotic end-of-arm tooling. Once
the blanks are properly located in the die cavities, the press
cycles and the upper die half closes on the lower die half
to form the part to its final shape and dwell, while special
water-cooling channels in the die forms rapidly extract the
heat from the blanks (see Image 1.

The combination of the high temperature and the rapid
cooling transforms the material into a 100% martensitic
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PHS process steps. The blank is transported from the destacker to

the oven where it is heated to 950 degrees C. The blank retains heat
as it is transferred into the die in the press. The press is activated,
forming the blank into its final part shape. The formed part is indirectly
quenched using a water-cooled die set, which facilitates the transition
of the materials’ microstructure from austenite to martensite. Formed
parts are laser-trimmed, if necessary.

part that can have a finished tensile strength of up to 2,000
MPa. If all this is done accurately, parts can be produced
within 100% tolerance and without springback.

Image 2 shows the finished martensitic steel’s tensile
strength and elongation overlaid on other steels’ to visu-
ally demonstrate the differences. This is done to achieve
weight targets while simultaneously retaining high-strength

mechanical properties for overall
performance. This unique material
behavior is key for lightweighting
safety cages, A pillars, and B pil-
lars.

This unique steel has been used
in automotive applications since
the early 1980s, starting with
Volvo, and continues to become
a preferred material selected for
automotive impact and body-
in-white components and subas-
semblies.

Image 2

The chart shows typical strengths and
elongations for common grades of steel
and where the tailored and PHS fall
within them.
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lored thickness blank. This would have Tailor Patched Rail Component In Development
required costly upfront development
using traditional techniques. However,
the team was able to apply its experience
with the simulation software to expedite
the optimization and suppress the cost.
The GNS team used the softwares — SEOTED

patch simulation capabilities to estab- _Fma_l,""md t?' -ﬁ?:::&qmponent- .
lish patch-blank spot weld patterns. The ihickness and spot weld mataial w rssictions | acii B | Gaiges |

spot welds that adhere the patches to the
blank also had to be evaluated to ensure
that their placement would not disrupt Initial Production Die Concept
the needed material flow or fracture
during the forming process. To set up the
simulation, the team defined the number
and location of spot welds. The results
of this initial setup gave the team an
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GNS used the simulation
software to develop this tailor
patched rail component.

[Rail Component with Reinforcement Patch|

opportunity to visualize the normal and -
tangential forces exerted on each spot BIW co_mppnent with Fully Developed Trim
weld during the forming process. These and In-Die Pierced Datum Hole & Slot Features
analytical results guided the team to pre-
dict interfacial weld failure and revise the
spot weld pattern to eliminate the unde-
sired condition.

The software’s graphical user interface

gave the manufacturer time to schedule GElETErRRGET
: : : : loped trim ed
and process multiple simulations quick- P

hole & slot features

ly, support the processing of large RFQs,
study and fine-tune more challenging
components, and develop blank profiles.
Using the AutoForm-ThermoSolver, the

team could see the dilgtation that heat- 7 GNS designed this body-
ing the 22MnB5 material blanks caused. in-white component with
It could study the effects of the transfer fully developed trim and

time on the heated blanks from the oven in-die pierced datum hole

| Fully Developed Tailored Blank | and slot features.

to the tool, while referencing adherence

to the continuous cooling transforma-
tion phase diagram, press forming, and
quenching speeds. All of these tools gave
the team information they could use to
optimize their process pursuant to more
. . Final Formed Door Beam
efficient cycle times.
Using the simulation software suite’s
iterative optimization features, GNS
North America now can achieve devel-
oped trim edges and holes to initial cus- - [Finat Biank Shape]
tomer quality requirements of 80% or
greater for the first hits and buyoffs to
support initial material required dates
on both side impact beams and body-in-
white components. This saves both time The GNS team used the
and money related to expensive second- software’s iterative feature to
ary laser operations, which the company develop the final door beam

) 2 = == trim with table and to bring it
can pass through to its customers.§) 100% in tolerance.

Final Door Beam Developed Trim with Tabs
Following Iterative Optimization Technique
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