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Metal Forming Consulting

* 40 years of experience in Forging processand the desingn of new Technologies, Heat tratments, SMED, and R&D

*Consulting and support in forging process design, tooling, die sets, trimming dies, deburring, punching, and related operations.
*Specialists in hot and warm forging using mechanical and hydraulic presses, headers, and hammers, for parts ranging from 0.250 kg to
150 kg.

*Selection and specification of forging equipment: induction systems, heat treatment furnaces (normalizing, annealing, quenching in
polymer or oil), disc cutters, and barrel or worm-type shot blasters.

*Advisory on the foundation and installation of forging equipment and industrial facilities.

*Training for engineers in tooling design and forging process development.

*Installation of complete forging lines, both automated and manual.

» Developing new products using virtual design to ensure quality and shorten new project launch times.

*Design of die sets using advanced technologies to enable fast model changeovers.
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PROCESS
IMPROVEMENT
NEW PROCESSES
TOOLING
TOOLING
IMPROVEMENT

TEAMWORK

- MANUFACTURING
- CAD DESIGN

- FEM ANAIYSIS
- EXPERIENCE
-NEW IDEAS

WORK MODEL AND NEW PRODUCT DEVELOPMENT

VIRTUAL

PROTOTYPING
DESIGN

EXPERIMENTATION

PRODUCT PROCESS
EVALUATION B DEVELOPMEN
NT

Mechanical Eng. Ing.
Ing. Mecatronics
Metalliirgiccs Ing.

Ing. Industrial Automotives

Metal forming Consulting




Metal Forming Consulting

Process development
Generation of

robust
process

Real tests of the
forging process

Machining of the
tooling

Design of the
forging tooling

Analysis of _ '
machined Simulation of
product the forging
process
Forging
proposal
analysis and

design 7
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Virtual Design or Forging Process Simulation ——

MetaliForming Consulting

ADVANTAGES —

* Application of virtual design to ensure product quality.

 Development of new projects in less time and at lower cost, avoiding trial-and-error processes.
* Prevention of quality issues such as laps and cracks, while improving tooling design.

* Use of specialized software for simulations through virtual design.
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Metal Frbrming Coﬁsulting

FLANGE FILLING 1504372019 WITH
MACHINE LOCK
BY PROCESS SIMULATION
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Metal Forming Consulting

Example of Virtual Design or Process Simulation
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* 4 part numbers in upsetter R7 and R6
* Medium close die concept.

e 2 parts already integrated with scrap and
runout

TRANSMISSION SHAFT

* Working on improvements
* Medium complexity.
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® 4 part numbers |n press Metal forming Consulting
 Close die without flash.
* Noissues with the tooling or scrap.

TRANSMISSION SHAFTS
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Metal Forming Consulting

*Half-sh
*Pinions
*Trunnions
*Flanges
*Drive shafts
*Input pinions



Metal Forming Consulting

rsde 1” a 10”

MACHINE SIZE 1" 1 e 2t 2 " 3 q" 5" 6" 7" 8" 10"
RATING IN TONS 200 300 400 500 600 800 1,000 1,200 1,500 (,800 2,250
MAXIMUM DIE CLOSING TONS | 100 150 248 243 326 366 4585 608 995 1,300 | 1,800
N EADER SLIDE STROKE §" 83" 9" 0" g eyt | sl | et [ 0" X245, 26"
STROKES / MINUTE S0 7% 60 55 q5 35 30 27 25 23 20
DIE OPENING 2:" 23" 3;" 4" 5" 8" 7" 8" 95" 12" 135"
3 TOCK GATHER 33" 53" 6" 63" 73" - T Tk 13" 15" 18"
How on 25" 33" 25" 3" 35" 4" 43" - 8" 53" 63" 83"
D IE HEIGHT g" 12" 14" 6" 20" 26" 29" 36" 39" qg" 52"
PIE THICKNESS 5" 5" 8" 6" 7" 8" 8"
DIE SEAT LENGTH 8" 10" 13" 15" 8" 21" 24"
DIE 8 TOOL SPACE (wmax) ‘°ﬁé " g ag" ze " 32" a0l N
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Metal Forming Consulting

Upsetters de 1” a 10”

* Forged Products
*Half-shafts
*Pinions
*Trunnions
*Flanges
*Drive shafts
*Input pinions




B 5 I 1 I p [ z I i
e SCKETH FORGE 1504 372019
OMLY EEFERENCE

1400

2450

i 14T 40

g

pdz

140 .40

120 &0

[
PeiTa1
7
@59 .40

A A0

E 3 L] 3 £ EECEFRELLEN bTTEN ERFFEE

1504 372 019 1504 372 020
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1.6 (0.063dcess Weight = 24 Kgs Process Weight = 23 Kgs
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Metal forming Consulting

*Facilitates de
*Allows manufactur
Supports development o
*Enables forging of gears




l Open press
60 in

Shut high
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Metal Forming Consulting

|

1 of “lexible Forging Lines and Tooling, Using the Concept of Slide Dies and
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Mechanical and Hydraulic Presses for Forging Processes .
| |

* Forged Products
*Gears
*Ring gears
*Input components
*Pinions
*Yokes
*Flanges
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Hammer Forging Systems .

* Forged Products
*Gears
*Ring gears
*Yokes
*Flanges
*Valves
*Crankshafts




no Typical hot forging cost breakdown @R SB

Whecr Drmame are deain dutes

Metal forming Consulting

COSTO DE FORJA POR KG FORJADO

Metal forming Consulting HOT FORGING COST BREAKDOWN
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Estudio realizado por Peugeot en colaboraciéon con Sumitomo y Thyssenkrupp en el afio 2012



Metal Forming Consulting

sets with cassette-type systems to enable model

quality and safety.

selection to ensure longer tool life, incorporating
inutes.

squick-chan



Implementation of New Technologies in Die Set Design with SMED Approach | I!""'i- |

(Quick Changeovers in Presses) M
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Metal Forming Consulting
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Work Model and Genera | Presentation — Marc h 2025
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Work Model and Genera | Presentation — March 202




