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QOUR CORE SPECIALISMS: A GUIDE IN NUMBERS

40 MILLION ? MILLION 11 MILLION

BRAKE COMPONENTS MANUFACTURED TRAMSMISSION COMPOMENTS COMMERCIAL VEHICLE COMPONENTS
AMMUALLY MANUFACTURED ANMUALLY MAMUFACTURED ANMUALLY

EU BUILT CARS HAVE MFG EU BUILT CARS HAVE MFG MAREET SHARE OF EURCPEAMN FREE
BRAKE PARTS TRAMSMISSION PARTS AFTERMARKET OM BRAKE DISCS
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WE'RE FROUD TO WORK IN PARTMERSHIP WITH ALL MAJOR AUTOMOTIVE COMPANIES

OEM CUSTOMERS:

- ;E « | RENAULT

Mercedes-Benz

TIER 1 CUSTOMERS:

BOSCH F) WABCO HITACHI @ Perkins KNORR-BREMSE

Inspire the Mext

AFTERMARKET CUSTOMERS:
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MFG | GLOBAL PRESENCE
CIECH REPUBLIC
EURAC HRADEC 5.R.0.
OUR WORLDWIDE NETWORK OF PLANTS AND DENMARK
TECHNOLOGY CENTRES MAT DANLA AFS ~__ POLAND

l MAT DaMIA 5P 2.0.0

UK —

MFG HEAD OFFICE T
EURAC POOLE

UsSA
SCHMIDT AUTOMOTIVE
|—~ CHINA

- - » s .
M"EI:;{\IE:D? MAT DALIAM AUTO PARTS
MINCE DrALLAM LUCAS

GERMANY

EURAC LEMGO

MAT MEUMEIRCHEN

MFE UECKERMUNDE

MAT MACHIMIMNG ELIROFE
PRAZISIOMSTECHMIK RESOURCES ALTEMBURG
SCHMIDT AUTOMOTIVE WESTHALISEN
SCHMIDT AUTORMOTIVE EBERSWALDE
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il A el of WAT iy Do

HERZOG INTERTEC GmbH

HERZOG INTERTEC is your innovative provider of
engineering services - supporting you in the development
of components and complete assemblies.

» We are looking for challenges and finding solutions for
more than zg years.

We are combining established methods with an open ENGINEERING PROTOTYPING VALIDATION
approach to innovative technologies. — R
» We are focused on the solid combination e
improvement and sustainability. 1%. AT = Construction = Validation Parts Lifetime Analyses
Lk
E:‘;_ * FE Simulation » 30 Machining Noise and Vibration

ET&:E » Concept Development = Borderline Samples Functional Tests
- 4

www.herzog-intertec.de

Automotive Mechanical Engineering Customer Goods Renewable Energy Medical Technology
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Look for the woman
In the dress. If
there 1s norwoman,
there.1s no dress.

Coco Chanel
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Casting, Machining, Assembly and
beyond...

. Iron casting
Steel forging

the limits?!
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Mises Equivalent Stress
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low load standard 1079 V] elalll

4 F\m Strength

Za .
> |II:HI]S at
o pinion

shaft!

e
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Mises Equivalent Stress
compensation by multiple pinion shaft

4 pinion design! N '

.. or higher load
on material!
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Weightreduction

higher
demand on
material!

oY

optimized -
topology! G \
bt
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Weightreduction

higher
demand on
material!
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Weighireducﬁon & Systemintegration steel casting

optimized S option
- topology! S steel-casting?

-10%
weight?
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What strains do we have?
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What strains do we have?
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A el of WAT Fpyeyiy Ovows
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What strains do we have?
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A i o Wl T Ty (rowun
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Tooth-tiffness at different positions

00
at bolt mmPp- Checked and almost identical

45° F e
middle T | Original design MAT evo design

90°
at hole
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Materialstudies?
Steel

e-Module: 210.000 MPA

Poisson’s ratio 0.3

Density: 7.850 kg/m?

e-Module: 175.000 MPA
Poisson’s ratio 0.28

Density: 7.200 kg/m?
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Challenges of modern engines - Lightweight

6,5 kg 5.8 kg 4,7 kg 3.7 kg
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Clever Engineering

SCHMIDT AUTOMOTIVE qﬁz\e INTERTEC

e o WA T oy (oun

MAT

Balance shaft - Location

4 Cylinder Engine

1. Balance shaft }

Needle bearings

Drive via
wheel drive

Gear on
crankshaft

2. Balance shaft
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Clever Engineering
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Balance shaﬂ - Function
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Clever Engineering
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MA

Balance shaft - Base Formula

|—> Unbalance: Fixed requirement

U = m x E

|_, Eccentricity:
Must increase in proportion as the mass
is reduced to meet the requirement

mass:
Should be as
low as possible
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Balance shaft - Optimization Partial Bearing

Fully cylindrical bearing

7

Partial Bearing

Bearing load W Support zone

distribution B Loadzone

Fz
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Balance shaft - Partial Bearing

l _,,-_-::_jnJ Clever Engineering
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Standard: Forged blanks
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Balance shaft - Partial Bearing
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—

VW - Diesel Mercedes- Benz - Gasoline AMG - Gasoline
Models: Passat, Golf, ... Models: C- Klasse, GLC, ... Models: C43, GLCA43, ...
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Balance shaft - Topology Optimization

Objektive _ ']
. Minimizing of Compliance _ ,

Response Constraints:

/— = Target mass
Unbalance

=  Center of gravity

. Designspace
Manufacturing Constraints:

. Non - Designspace = Demolding level (green plane)

= Minimum wall thickness
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Balance shaft - Topology Optimization
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Clever Engineering
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Balance shaﬂ - Topology Optimization Results
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Balance shaft - Topology Optimization Results
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Overall deformation at 14.000 rpm
Unit: mm

0,08
™ 0072
0,064
4 0,056
0,048
0,04
0,032
1 0,024
g 0016
0,008

200 - fimes exaggerated display
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Balance shaft - Topology Optimization Results
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Mises Equivalent Stress at 14.000 rpm
Unit: MPa

150
B
120

— 105
= 90
= 75
== 60
1 45

30
0

200 - fimes exaggerated display

There are no critical stresses on any shaft
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Balance shoﬂ Topology Optimization Resulis

€= SCHMIDT AUTOMOTIVE

Same unbalance,
but less mass inerfia

-36%

Challenge for the production of the raw part:
high degree of freedom of shape is required
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Due to high

Hertzian pressures
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The past, like the
future, i1s indefiniterand
exists only as a
spectrum of

possibilities.
Stephen Hawking
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Thanks for your attention, Questions?
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