
DEMİSAŞDEMİSAŞ
Döküm ve Emaye Mamülleri Sanayi A ŞDöküm ve Emaye Mamülleri Sanayi A.Ş

Dramatic Cost Saving with Magma Frontier Module at 
TRW Brake BodyTRW Brake Body

*Erdinç KARADENİZ Metallurgical & Materials Eng.,MSc.
*Engin KARACA Metallurgical & Materials Eng.,MSc.
*Ismail BUYUKGUL Metallurgical & Materials Eng*Ismail BUYUKGUL Metallurgical & Materials Eng.
**Cem ULUC Metallurgical & Materials Eng.,MSc.

*Demisaş Döküm ve Emaye Mamülleri Sanayi A.Ş
**Magma Turkey

All rights have been reserved by Demisaş and Magma Turkey

**Magma Turkey



Agenda

1. DEMİSAŞ Profile

2 General DEMİSAŞ Simulation Applications2. General DEMİSAŞ Simulation Applications

- Solidification Simulations

-for increasing yieldo c eas g y e d

-for shrinkage determination

-for new projectsp j

- Filling Behaviour

-for low air entrapment

3. Magma Frontier Simulation Example

All rights have been reserved by Demisaş and Magma Turkey



Company Profile
* Founded in 1974, The majority shareholder with 44 % of the shares is SARKUYSAN, a major 
copper products company. 
LOCATION : Head office  - Istanbul/Kocaeli, Plant - Bilecik
PERSONNAL : In office 37 White Collar- In Plant 63 White Collar, 447 Blue Collar..... Total 547
PRODUCTION : Gray and Nodular Iron..0,1 to 25 kgs.High Quantity. Repetitive Castings.
Around 60.000 tons/year. Mostly export for automotive(brake systems), compressors.
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Company Profile
Refrigerating Compressor CastingsRefrigerating Compressor Castings

Hermetic Compressor Castings; Crankcases, Crankshafts

Scroll Compressor Castings; Stator Housings, Main Bearing Housings, 

Cylinder Heads, Cage Bearings

Automotive CastingsAutomotive Castings

Brake Safety Castings : Calipers, Brackets, Bridges

Brake Discs, Brake Drums, Flywheels, Secondary Flywheels, Pressure Plates

Exhaust Manifolds

Brackets, Bearing Caps, Pulleys  etc.
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Company Profile

EXPORTS IN EUROPE : Italy, France, Germany, Spain, United Kingdom, Slovenia, Slovakia, 
Serbia, Poland, Belgium, Czech Republic
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Company Profile

MELTING AND POURING :
1 Hot Blast Cupola Furnace – 18 to 24 t/h1 Hot Blast Cupola Furnace – 18 to 24 t/h, 
4 Electric Induction Melting - 6 t/h
2 Holding furnaces – 60 tons, 
3 Autopour furnaces with laserpour control3 Autopour furnaces  with laserpour  control

MOULDING :
1 Disamatic 2013 Mk 5B (Mould size: 650*535*200/330 mm).( )
1 Disamatic 230 B (Mould size: 650*535*200/330 mm).
1 Disamatic 2070 Mk 2A (Mould size: 950*700*300/560 mm).

COREMAKING :
Cold-Box method is used for  coremaking 
and all cores are coated and dried.
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Company Profile

QUALITY CONTROL EQUIPMENT : 

Before and during the production;g p

Spectrometers, Thermal Analysis, 

3D Measurement, 

Hardness Measurement Tensile MeasurementHardness Measurement, Tensile Measurement 

X-Ray Inspection, 

Magnetic Particle Inspection for crack detection

Sonic and Eddy Current Inspection

DESIGN & PATTERNMAKING : 

Unigraphics & Catia CAD-CAM design, 

Solidification and Matal Flow  Simulations,  

CNC Machining for cast iron patternsCNC Machining for cast iron patterns
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Company Profile

REFERENCES
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General Foundry Simulation Applications

- Solidification Simulations- Solidification Simulations

-for increasing yield

-for shrinkage determination and solving problemsfor shrinkage determination and solving problems

-for new projects

- Filling Behaviour

-for low air entrapment
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General Foundry Simulation Applications

-Solidification Simulations

For increasing yield;

Feeder and gating optimization simulation studies are performed. By this, plate
yield is increased.

First off all current pattern simulations are performed and the current situation isFirst off all current pattern simulations are performed and the current situation is
determined. By cutting feeders or changing gating system, the total weight is
decreased. If suitable results are found by simulation programme, these
modifications are applied to the feeders or gating system After these modificationsmodifications are applied to the feeders or gating system. After these modifications
trial productions are performed. If the results are good, these feeders or gating
systems are used in serial production.
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General Foundry Simulation Applications

Before feeder change

No Shrinkage Risk

After feeder change

No Shrinkage Risk

Simulation of the part with the current feeders are performed and there is no
shrinkage risk. Feeders were changed and also there is no shrinkage risk in
the modified one.

* This modification is applied to the
pattern and the result is good.
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General Foundry Simulation Applications

F Sh i k D t i ti d S l i P blFor Shrinkage Determination and Solving Problems;

In the serial production if there is a shrinkage problem with the part,
simulation studies were performed with changing the design of the feeder,p g g g ,
feeder neck or gating system.

The current pattern simulations are performed and the current situation isThe current pattern simulations are performed and the current situation is
determined. Simulation studies are performed to solve shrinkage problem with
changing feeder, neck or gating system. After these modifications trial
productions are done. If the results are good, these feeders or gating systemsp g , g g y
are used in serial production.
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General Foundry Simulation Applications

There is shrinkage risk near to the
neck

Shrinkage Risk is decreased by
changing feeder and the feederneck changing feeder and the feeder
neck

Before Change Af ChBefore Change After Change

* This modification is applied to the pattern and
the result is good
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General Foundry Simulation Applications

For New Projects;

At new projects, before the serial production simulation studies are performed.
The results of the simulations are discussed with the customer and if there is aThe results of the simulations are discussed with the customer and if there is a
problem, design change is requested from the customer.
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General Foundry Simulation Applications

Before Modification After Modification

Design Change is applied and shrinkage risk is decreased. This modification is requested fromg g pp g q
the customer and the customer accepted this request. So this modification was applied
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General Foundry Simulation Applications

- Filling Behaviourg

Filling simulations are performed for decreasing the scrap rate and new lay out studies.
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Magma Frontier Simulation Example

In this project, we changed the type and the dimensions of the feeder
by using Magma Frontierby using Magma Frontier.

TRW Brake Body which has material as GJS-500-7. One of the most
produced parts in the foundry

Magma Frontier has helped to reduce the shrinkage scrap ratio from
12.09% to 1.45% in 3,5 months period. Objectives were optimizing

l f f d d i i i i th it S tivolume of feeder and minimizing the average porosity. Scrap ratio was
decreased but plate yield is also decreased.

Around 500 simulations were performedAround 500 simulations were performed

Studies are still going on for increasing plate yield. In 3,5 months period
its profit is around 26.000 Euros.p

All rights have been reserved by Demisaş and Magma Turkey



Magma Frontier Simulation Example

Shrinkage risk area

Before Change After ChangeBefore Change After Change
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Magma Frontier Simulation Example

Before Change After Change
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Magma Frontier Simulation Example

B f ChBefore Change

Feeder not working

After Change

Feeder working
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Magma Frontier Simulation Example

B f ChBefore Change

Shrinkage 

After Change

No Shrinkage
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

diameter Feeder Diameter

heightFeeder
Notch Angle

Height

Neck Dimension
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Magma Frontier Simulation Example

Written commands in Magma Frontier to create parametric feeder
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Magma Frontier Simulation Example

Written commands in Magma Frontier to create parametric feeder
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Magma Frontier Simulation Example

User defined templatesp

feeder optimization
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Magma Frontier Simulation Example

Active design variables
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Magma Frontier Simulation Example

Range Definitions
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Magma Frontier Simulation Example

General Variables
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Objective Definitions
Minimize Average Porosity

Minimize Volume of Feeder
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Choosing DOE Type
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Number of Generations;Number of Generations;
Simulation Numbers
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Starting Simulation
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Pareto Results Example 1
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Pareto Results Example 2
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Pareto Results Example 3
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Pareto Results Example 4p
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Pareto Results Example 5
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Magma Frontier Simulation ExampleMagma Frontier Simulation Example

Design Values
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