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“Hybrid Stamped” Incentive(s)

« Mega and Giga trends in part size.
« Stamping Concerns with the Next Generation
of AHSS.
o Formability
o Quality
o Tonnage



Stamping Process Paradigms
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Hybrid Stamping Ideation




Localized Induction Microstructure

The “Hybrid Stamping Process” creates a tempered Martensite and
Ferrite microstructure that is both finer and stronger in the final product.

ALY
Fig. 32 Grain Structure- Un- Heated Sample - 1000X Magnification
Ferritic (Light) and Martensitic (Black) phases are clearly distinguished

Fig. 34 Grain Structure- Heated Sample - 1000X Magnification
Ferritic (Light) and Martensitic (Black) phases are clearly distinguished




Localized Induction Hardness Results

’__—

\

’__—

f Heated 2 4 Un- Heated
N eate 1 A n- ate
Measured Mean Diagona} - m | = ° Mean ]]i,:lgaurlmlv —_— -
Location Length (d) Force(P) | Vickers Hardness Length (d) Force(P) Vickers Hardness
(um) (gE) (HK) (um) (gF) (HV)
1A 50.1 500 369 55.2 500 304
1B 497 500 375 54.9 500 308
1C 491 500 385 55.1 500 305
2A 50.5 500 364 54.5 500 312
2B 50.9 500 358 55.1 500 305
2C 499 500 372 54.7 500 310
3A 496 500 377
3B 49.4 ~00 380
3C 493 500 v
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VI CONCLUSIONS

e Average Coating Thickness on the top side of the Heated Location 1s less than that of the Un-Heated Location.

e Comparing martensite in the heated and un-heated region it is obvious that the amount of martensite in the
heated region, as shown in Fig. 34, 1s dramatically increased and finer to the un-heated region, as shown in
Fig.32

e Grain size 1s in the same range: however, greater number of martensitic phases might be the reason for higher
hardness value in the heated sample




Hybrid Stamping Ideation

Hybrid Stamping: | Conventional Stamping:
First hit off die AR Firsthit off die




Hybrid Stamping Ideation

Forming: Forming Limit Diagram (at mid surface)

e  Compression
e  High Wrinkle Tendency
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Let’s Talk
“Hybrid Stamped”
Production Model




Hybrid Stamping - Production Model

Induction Coil




Hybrid Stamping — Production Model

Coil Fed Ay Stamping
Process PPl Die



Hybrid Stamping — Production Model
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Hybrid Stamping — Tonnage Curve Study

Gen3 980 Hybrid Stamping Trials
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Press Force (Tf)

Gen3 980 Hybrid Stamping Trials
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Hybrid Stamping — Tonnage Curve Study

Press Motion Curve
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Hybrid Stamping — Tonnage Curve Study
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Hybrid Stamping - Take Aways/Next Steps

Operations -1

Total Forces Legends

D-20

Tools | Legend Color

Max Force

Ram

1316.8 tonf

Bed

1316.8 tonf

The strategic addition of heatin a
Hybrid Stamping process can:

* Reducelocal forming tonnages

* Increase local material properties

 Keep pace with high volume
production

 Decrease tryouttime

 Enable “Mega” stampings

 Enable alargerrange of incoming
materials to be used

 Understand how this process can
benefit paradigm shifting products
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