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The stamping process plays a key role in several industries, namely the Sample 1 T
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Although high-strength steels have shown excellent mechanical properties, s 33 07
there are drawbacks related to their formability, which are associated with the e e 3205
appearance of defects that compromise product quality. s ans 2
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With the intention of predicting the appearance of these defects, the industry Material _ Test o () 2 aws  0se
has resorted to numerical simulation tools to study the behavior of materials rroota | 5 | 1as e U e
when subjected to forming processes. 2| 150 1 am9 298
CR340LA 2 150 : oy 2510

The focus of this work was to study the behavior of high-yield-strength steels 3. 150 s 2709 035
and the potential of numerical modeling and the advantages of applying it to DPSO0 ; 23 S s o
the simulation of manufacturing processes to optimize the process and 3 86 o m0s 3015
eliminating or preventing the formation of defects. 0 oee 2083

The simulations began by analyzing the experimental bending test on metal
plates. This simulation provides accurate data on the structural behavior and
material properties and is used to validate the numerical model;

The used Stampack software has proven to be very effective in preventing and
resolving defects that arise during stamping. Through the wide range of
features that Stampack offers, it was possible to recognize possible material

breakage and risk factors. No restriction to the movement of the specimen;

The contact between the plate is discretized by finite elements and the tool is

R ERBRRECBEEBBBEEBBEBSBEBEDBBEBBEEESS always of the "no penetration" type with a friction coefficient of 0.1.
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* The materials selected for this study correspond to the materials of three TrTe tl;:aXIal. ruptur.ekdle:cg]:a.rr shovr\:s hiing
different components produced by KIRCHHOFF, which had a high and t.at.tlere IS NO TS ff'o' alture: the ik
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« HR700LA steel is supplied by Volkswagen, while CR340LA and DP800 follow ' al . ecomon

the guidelines published by FORD. The cquiva ent. von Mises stress at Compression
these locations is 578 and 510 MPa. -
Properties/material HR700LA CR340LA |

Equivalent Stress (MPa) Triaxial rupture diagram

Thickness (mm) 3 2 2 48,9452 .

i i 700.4192 ap
Yield stress min. (MPa) 700 340 420 851.8923 120
Yield stress max. (MPa) 850 420 550 222:3:3 108

. . _ 96
Tensile strength min. (MPa) 750 410 780 22::;12 y
Tensile strength max. (MPa) 950 530 900 409.2575

360.7307 2
Elongation (min %) 13 20 14 312.2037 50
263.6768
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RESULTS & DISCUSSION

Von Mises equivalent stress distribution Triaxial rupture coefficient diagram

Tensile tests

* Quantification of the mechanical properties of the materials, which enables a more CONCI—USION

accurate numerical representation of them;

« Verification of possible variation in properties between different batches. Stampack has proven to be very effective in preventing and resolving defects
N HRTOLA that arise during stamping. After the analyses carried out, the geometry of the
o = parts was optimized and the stamping tests proved the accuracy of the
_4"> g ; numerical results, with a 100% success rate of the components produced;
- The numerical simulation revealed that, for component 14768, failure occurs at
0! 5 e equivalent plastic deformation value 15.8% lower than those found in the
a1 i e s e —a bending tests on metal plates for CR340LA steel. However, this slight difference
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is acceptable on account of the complex phenomena in stamping processes
and material defects in real stamping processes that favor material failure.



	Diapositivo 1

