
Copyright © SimpaTec SARL, 2026

From Guesswork to Digital Twin: 

Closing the Loop between Simulation and the Machine

Victor TSAI

SimpaTec Sarl

07 Mai 2026



Copyright © SimpaTec SARL, 20262

About SimpaTec

• Plastics Injection / Compression Molding simulation
• Advanced Thermoplastics / Thermoset Molding simulation
• Design / Process Optimization

Our Expertise

700+1st 20+ 10+

Reseller in Europe Customers
Worldwide

Years
Simulation/Engineering 

Experience

Global
Locations

• France

• Germany

• Austria

• USA

• Thailand
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The same challenges keep coming back — across industries, across companies.

“We ran 5 trials.

Simulation said 2.”

Mold trial-and-error still dominates. Every extra iteration 

costs time, material, and machine hours.

“Simulation looks perfect.

The part still warps.”

Generic simulation doesn’t account for your specific 

machine behavior. The gap between virtual and real is the 

gap between profit and waste.

“Our best engineer

retired last year.”

Decades of process knowledge walk out the door. No 

system captures what they knew about each machine, each 

mold.

“We optimized on Machine A.

Production runs on Machine B.”

Different machines respond differently to the same 

settings. Transfer between machines means re-learning 

from scratch.

What We See After 20+ Years
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The Injection Molding Map
Where we are heading today?

Material

Process

Design

Part

Mold

Machine
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The Digital Twin Framework
Four pillars. One connected ecosystem. A complete approach to closing the loop.

Design

Digital Twin

CAD geometry, mold layout,

cooling channels, runner 

design

Material

Digital Twin

Accurate material cards,

PVT, viscosity, fiber data

Process

Digital Twin

Filling, packing, cooling,

warpage prediction

Machine

Digital Twin

Real machine response,

characterization, correlation

TODAY’S FOCUS
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Why Machine Digital Twin Matters
The same process settings produce different results on different machines.

Without Machine Digital Twin With Machine Digital Twin

Setting ≠ Reality
Set 100 mm/s → machine delivers 60–85 mm/s depending on hydraulic vs. 

electric response.

VP Switch Mismatch
Same setting → 0.44 s on Machine A, 0.54 s on B, 0.81 s on C. Different filled 

volumes, different quality.

Pressure Guesswork
CAE predicts one pressure; actual machine shows 43–56 MPa range. Over-pack 

or short shots.

Costly Mold Trials
Every machine transfer = restart from scratch. Extra iterations cost time, 

material, machine hours.

Real Response Curves
Characterization captures your machine's actual speed & pressure —

simulation uses real data, not assumptions.

Machine-Specific Accuracy
VP switch, pressure profiles, fill patterns predicted for YOUR machine. 

Simulation matches production.

25–35 % Shorter Startups
Optimized parameters transfer directly. Less trial-and-error, faster T0 

production success.

Cross-Machine Transfer
FANUC · SUMITOMO · ENGEL integration. Two-way data exchange; conditions 

stored in iSLM for reuse.

Bottom line: Without machine characterization, simulation predicts an ideal machine — not your machine.
Whether you run a brand-new electric machine or a 15-year-old hydraulic press — characterization works across your diverse fleet.
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How We Plot the Route

2. Machine Controller Layout
We provide controller layouts matching what users see on the 

machine, for easier transfer of process settings

1. Process Setting in Simulation
We set the full process in simulation

3. Process sheet export
we also export the process sheet for users 

to set in front of the machine

Foundation: From simulation to controller layout to process sheet — a complete digital workflow that bridges virtual optimization and real production.
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Getting closer?
To further close the gap, we consider the Machine Response — what the machine actually does vs. what you set.

Set value

Real injection velocity

Set value

Set value

Real packing pressure

Set value

Real packing pressure

Real injection velocity

Key insight: Accounting for the gap between set values and actual machine response is essential for a trustworthy digital twin.
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Building the Machine Digital Twin
Capture real speed and pressure behavior to create Machine Response for each machine

Fundamentals : Building your machine's digital fingerprint is simpler than you think. A standard characterization protocol — just a few 
hours on the shop floor — captures pressure and speed data. We handle the complex math to build your unique Machine DB.
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Customer feedback
Customer feedback on Machine Digital Twin implementation.

Customer Feedback
Simulation Data Match

Modified data from simulation very good — also a very good match of the 

switch-over point. Characterization data aligns closely with real machine 

behavior.

Production Filling Pattern

Feedback from production back into the simulation corresponds very well to 

the real filling pattern. Validated across multiple mold trials.

Result: Machine Digital Twin delivers simulation that matches production — validated by ENGEL, PCE & SimpaTec.
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A Moto Battery Cover
OEM for automotive & motorcycle parts — Machine Digital Twin validation case.

Machine: 600 ton Part: Battery cover Material: PP

Case study: Machine characterization validated against real production data.
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Process conditions (Setting of Machine)Process conditions (Simulation)

Match

Pressure

Speed

Position

Time

Injection

Packing

Injection

Process Settings Comparison

Process settings in simulation match the settings on the machine.

Pressure

Speed

Position

Time

Pressure

Speed

Time

Position

Packing

Pressure

Speed

Time
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Machine Characterization: Simulation vs. Reality
Pressure and speed curves compared between CAE prediction and real machine response.

Characterization result: simulation curves closely match real machine behavior.

時間(s)

Real Pressure

Speed vs. Time

Pressure vs. Time

Simulated Pressure

Real Speed Simulated Speed
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Real shots

70 60 40 28 15.5(EOF) (EOP)Position

(mm)

Simulation

Filling Patterns: Simulation vs. Real Shots
High matchable patterns between simulation prediction and actual short-shot experiments.

Result: over 95% filling pattern accuracy across all positions.
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Application Case Overview

Cavity Side

Core Side

Motorcycle Component  — Machine Digital Twin validation case.

Machine: 350 ton Part: Motorcycle rear part Material: PP

Machine Barrel

Machine Nozzle

Hot Runner

Cold Runner

Case study: Machine characterization validated against real production data.
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Simulation vs. Real Response

Comparing machine response vs. simulation across speed, pressure, and packing phases.

Machine Response

Peak injection speed: 63.4 mm/s

Peak injection pressure: 70.44 MPa

Simulation Result

Maximum injection speed: 61.25 mm/s. 

Maximum injection pressure: 64.93 Mpa

Packing pressure matches machine response curve

Simulated Injection Speed (Red Line)

Machine Response Speed (Blue Line)

Machine Response Pressure (Orange Line)

Simulated Pressure (Green Line)

Machine Response Packing Pressure Curve (Orange Line)

Simulated Packing Pressure Curve (Green Line)

Validated: Speed, pressure, and packing curves all confirm the digital twin is production-ready — peak speed deviation within 3.4%.
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Short Shot Test Comparison
Stroke 154mm Stroke 124mm Stroke 94mm Stroke 64mm Stroke 35mm

Stroke 34mm
(EOP)

Part Weight 486.2g

Validated: Simulated filling progression across all six stroke positions closely matches real short shots, confirming flow-front accuracy of the digital twin.
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Warpage Analysis
Comparing simulated warpage deformation with actual production results.

Simulation Prediction

Warpage deformation pattern predicted by the digital twin model, showing 

expected displacement behavior across the part geometry.

Production Validation

Actual part photographs confirm warpage patterns match simulation 

predictions, validating model accuracy for production use.

Validated: Simulated warpage matches real-world deformation — the digital twin reliably predicts part behavior before production begins.
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The Business Impact
By using the Machine Digital Twin, the OEM achieved First-Time-Right production.

3 Physical Mold Trials Eliminated

Machine-specific simulation matched actual production conditions on the first 

attempt, removing the need for iterative physical sampling rounds.

40 Hours of Machine Downtime Saved

Each avoided trial saves machine time, material waste, and operator labor. The 

digital twin paid for itself before T0 production even began.

Case: Moto Battery Cover

The OEM used machine-specific simulation to predict fill, pack, and warpage behavior for their exact production machine. 

The result: process parameters transferred directly from simulation to the shop floor with no iterative mold sampling required.

What this means for you: Every machine in your fleet has a unique response fingerprint. Characterize it once, and every future simulation for 

that machine starts closer to production reality.

Result: Machine Digital Twin turned simulation into a production-ready tool — not just a design exercise.
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The Full Picture
Machine is one piece. Here’s the complete puzzle.

Design

Part geometry, mold layout, 

cooling, runners

Material

Accurate material data, PVT, 

viscosity models

Process

Fill, pack, cool, warp — full 

process simulation

Machine

Real machine response, 

characterization, correlation

Moldex3D Workshop — 28 May 2026
All four pillars. Live demonstrations. Bring your toughest part — we’ll show you the full digital twin 
workflow.
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Digital Twin as Your Copilot

Simulation is no longer just a design tool — it is your production copilot. Stop optimizing 

for an ideal world, and start simulating your reality

Victor Tsai  •  v.tsai@simpatec.com •  SimpaTec Sarl

mailto:v.tsai@simpatec.com
https://opleidingen.plastiq.be/trainings/unlock-the-injection-process-with-digital-twins-automation-part-ii

	Introduction
	Dia 1: From Guesswork to Digital Twin:  Closing the Loop between Simulation and the Machine
	Dia 2: About SimpaTec
	Dia 3
	Dia 4
	Dia 5
	Dia 6
	Dia 7
	Dia 8
	Dia 9
	Dia 10

	Case Battery Cover
	Dia 11
	Dia 12
	Dia 13:  
	Dia 14:  

	Case Moto
	Dia 15
	Dia 16
	Dia 17
	Dia 18
	Dia 19

	Conclusion
	Dia 20
	Dia 21


