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Goal of Presentation 
My goal is:

• To present transfer molding while molding ACM material and discuss ways to decrease 

the chance of molding defects. These molding defects can be weld lines, air trap or 

scorched material. 

I will accomplish this by:

• Focusing on filling pressure

• Filling Temperature 

• Curing degree 

• Weld lines

• Air trap
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Agenda

1. Results by Type of Analysis – ACM Gasket (From GrabCAD)

-Review rubber test requirements

-Simulation set up

-Results and discussion

-DoE set up

-Results and discussion
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Rubber Testing Requirements
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Rubber Testing Requirements
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Simulation Setup
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Simulation Setup

Images below shows 

how preform gets 

transferred into the 

gasket. 

GateACM GasketInsert



14 April 2023, SIGMA Engineering GmbH, Aachen, Germany. All Rights Reserved.© Copyright

Transfer Molding Process Inputs

• Mold Material Used – P20

• Insert Material – AISI O1 General Purpose Oil Hardening Steel  

• Mold Temperature – 190C

• Rubber Used – AMC 70 Shore A Durometer

• Transfer Molding Moving Time – 4 Seconds
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Results and Discussion 
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Filling Pressure (Bar) 

¬ Video shows 

filling pressure as 

part fills out. The 

maximum filling 

pressure is 925 

bar. 
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Filling Pressure (Bar) 

¬ Pictures show filling pressure as part is almost filled out. Maybe this 

would be of interest to you for bonding purposes. 
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Filling Temperature C

¬ Video shows filling 

temperature as part fills 

out. The maximum 

filling temperature is 

128C (Material temp. 

only)
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Curing Degree & Scorch  While 

Filling (2 seconds in)

¬ End of fill 

using ACM 

shows 

minimum 

curing 

degree and 

scorch

Curing Degree Scorch
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Curing Degree End of Cure (Tc90)

¬ Here is the 

curing 

degree at 

the end of 

the cycle at 

2 minutes 

and 37 

seconds.
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Location of Weld Lines

¬ Colored areas on 

the part represent 

weld lines
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Design of Experiments and Autonomous Optimization 
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Autonomous Optimization - Optimal Design and Process Window 

Quality criteria / 2nd
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DoE

Autonomous Optimization

Simulated Designs
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Autonomous Optimization: Generation 1

1st Generation
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Autonomous Optimization: Generation 2

1st Generation2nd Generation
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Autonomous Optimization: Generation 3

3rd Generation 1st Generation2nd Generation
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Autonomous Optimization: Solution

Optimal Design
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Design of Experiment #1 

¬ Goal – Determine best curing degree while decreasing and 

increasing cure time. 
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Design of Experiment Set-Up 

Original cure time to reach Tc90 is 157 

seconds or 2.62 minutes
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DoE Results
Best design
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Curing Degree vs. Mold Open Time

Original cure time to 

reach Tc90 is 157 

seconds or 2.62 

minutes. If you’re 

ejecting parts at 137 

seconds (2.28 min) and 

post curing ACM you’re 

covered. This took 20 

seconds off the original 

cure time. 
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Design of Experiment #2 

¬ Goal – Determine highest cavity pressure while increasing and 

decreasing compression time. 
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Design of Experiment Set-Up 
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DoE Results

Best design (Highest 

cavity pressure which 

will help with rubber to 

metal bonding)
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Compression Time vs. Cavity Pressure

With the compression 

time being 2 seconds

this was able to get us 

high cavity pressure. 

This will help with rubber 

to metal bonding. 
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Remarks

¬ Data suggests that lowering your cure time for 2.3 minutes will 

still get you around Tc90. 

¬ If you want to accomplish high cavity pressure a 2 second 

compression time will give you a higher result. This should help 

with rubber to metal bonding. 
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