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TRADITIONAL ENGINEERING APPROACH TO A NEW HEAD TOOLS DESIGN
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ENGINEERING PROCESS - DESIGNING PHASE
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ENGINEERING PROCESS - MANUFACTURING PHASE
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ENGINEERING PROCESS -TESTING PHASE
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ENGINEERING PROCESS - OPTIMIZATION PHASE
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PREDICTABLE RESULTS THANKS TO SIMULATIONS
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FAST COLOR CHANGE WITH MINUMUM WASTE OF MATERIAL
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INCREASED PRODUCTIVITY AND REDUCED COST PER UNIT
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QUALITY PRODUCTION AFTER COLD START

2' 4" 6' 8' 10'"12'14'16' 18' 20' 22' 24" 26' 28' 30'

D AI-Optimized Head [0 Non-Optimized Head

COLOR CHANGE MATERIAL REQUIREMENT
150

75

O Al-Optimized Head O Non-Optimized Head

Y BLOW
MOLDING

o,
"ty HOTEL \\9“cl

Color Change

60 %

50 %

40 %

30%

20%

10%

0%

B Raw material | Utilities

Versatility

O AI-Optimized Head

OVERALL HEAD PERFORMANCE

Repeatability

Stability

Energy
Consumption

Melt Product
Consistency Quality

O Non-Optimized Head

COST PER UNIT COMPARISON

Al-Optimized Head Non-Optimized Head

Manpower H Logistic ® Equipment

"‘BBM |

AMERICA

WERT



PARAMETRIC DESCRIPTION - MUTATION OF THE DIGITAL TWINS

Lead angle [°]

Spiral profile width [mm]

Spiral profile depth [mm]

Outlet gap width [mm)]

Headroom spiral [mm]
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DATA ANALYSIS - SURVIVAL OF THE FITTEST

artificial neural network output

| Lt target function
digital twin e AN
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deep learning model

supervised learning

large data pool - i

from automated simulations .
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Al-POWERED OPTIMIZATION PHASE
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OPTIMIZED TOOLS - REDUCED PRESSURE

BEFORE Optimization AFTER Optimization
Pressure (bar) Pressure (bar)
00 157.1 3141 4712 6283 0.0 129.6 2592 3889 5185
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Inner 559,9 bar Inner 380,2 bar
Middle 502,5 bar Middle 518,5 bar
Outer 628,3 bar Outer 431,5 bar
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OPTIMIZED TOOLS - IMPROVED MELT FLOW

BEFORE Optimization

Pressure (bar)
00 673 1347 2020 269.4
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AFTER Optimization

Pressure (bar)
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00 862 1725 2588 3450 E] 24.6
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Pressure (bar)
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Y BLOW B B I v I

MOLDING - AMERICA

WERTAREET



OPTIMIZED TOOLS - VISCOSITY IMPROVEMENT

BEFORE Optimization

Viscosity (Pa.s)
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AFTER Optimization

Viscosity (Pa.s)
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OPTIMIZED TOOLS - MULTILAYER TECHNOLOGY

BEFORE Optimization

Pressure (bar)
0.0 111.6 2232 3348 4464
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OPTIMIZED TOOLS - MULTILAYER THROUGHPUT SPEED

LAYERS THROUGHPUT RATIO

e OQuter ~ 53% e Inner ~v 47%

Axial Velocity (cm/s)
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OPTIMIZED TOOLS - FLUSHING TIME
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CONCLUSION

10% Cost Reduction

Running cost and operations

20% Less Waste

On daily procedures

20% Less Time

Required for operations
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