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Bühler Die Casting.
Aluminum high pressure solutions for lightweight design.

Source: GF

up to 70
aluminum die casting 

parts in a car

Bühler 2019 | Die Casting
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Bühler Die Casting.
Our machine portfolio
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Part Complexity / Flexibility of Production 

7,000 die 
casting 

systems on 
the market.

Ecoline S
• 3,400 – 8,400 kN
• 4  sizes Evolution

• 2,600 – 9,000 kN
• 7 sizes
• Lean, compact, extended

Carat
• 10,500 – 44,000 kN
• 13 sizes
• Lean, compact, extended

Bühler 2019 | Die Casting
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Carat: Digital Pump System
3 working pumps → 7 flow rate levels

Bühler 2019 | Die Casting

Standard drive unit since beginning of Carat series in 2007
more than 520 machines in field
• Hydraulic fluid: mainly water glycol HFC
• Operating Pressure: 210bar

3 working pumps
• constant displacement
• pump 1 > pump 2 > pump 3

tank valves
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Damage Patterns

Bühler – Die Casting 

Torsionsbruch in der Pumpe Riss in Passfedernut Richtung Wellenmitte Pumpe Zahnkranz: Kavitation. 

Ritzel- und Zahnkranzfresser, Gleitlager ausgebrannt. 
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Carat: Digital Pump System.
Advantages - Disadvantages

Bühler 2019 | Die Casting

Advantages
+ Cost-effective drive unit
+ Simple control of delivery rate via tank valves

Disadvantages
- Pressure peaks and pressure gradients
- Increased wear on hydraulic parts, e.g. pumps
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Carat: Digital Pump System.
Simulation - from real to digital world

Bühler 2019 | Die Casting

Optimization with alternative 
hydraulic components
Targets:
- Pressure peaks < 230bar
- Pressure gradients

< 7500bar/s
- No cycle time extension
- Easy implementation 

needed

Result:
5 different types of pilot 
valves identified as possible 
solution
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Carat: Digital Pump System.
Back from digital to real world

Bühler 2019 | Die Casting

Test stand at LCM

Drive unit test stand at Bühler Uzwil

→ Identification of
proportional pressure
relief valve as optimal 
pilot valve.

→ Optimization of orifices in 
the cartridge cover.

→ Optimization of signal
ramps
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Carat: Digital Pump System.
Field test on three machines in a foundry in Austria

Bühler 2019 | Die Casting

Bühler
PLC-Control

24VDC
switching signal

0-1.3A
analog signal

Pressure
measurements

Data logging

Pressure sensor
signal

No software
changes necessary

«LCM-PLC»
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Carat: Digital Pump System.
Field test: pressure measurements

Bühler 2019 | Die Casting

+ no extension of the production cycle time



11

Carat: Digital Pump System.
Field test: data logging

Bühler 2019 | Die Casting

• Numbers of switching ON/OFF 
per pump are counted

• Numbers of pressure gradients 
over a certain value are counted

• Function integrated completely in 
“LCM-PLC”, no connected PC 
necessary

→ Data could be read out after a 
certain time of production

→ Immediate check if new valve 
control still works
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Carat: Digital Pump System.
Bring the solution into the field

Bühler 2019 | Die Casting

+
Software
Update

Series machines

Retrofit kits

All new machines 
delivered since April 
2018 are equipped with 
the Smart Pump 
Management System

More than 50 machines 
in field worldwide have 
already been retrofitted 
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Carat: Video 
Flagship

Bühler 2019 | Die Casting
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Carat: Digital Pump System.
Conclusion

Bühler 2019 | Die Casting

Together with LCM we achieved the targets set at the beginning of the project

→ Pressure peaks < 230bar

→ Pressure gradients < 7500bar/s

→ No cycle time extension

→ Smart Pump Management System is now Standard


