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Description 

The time taken to cool an injection mold can often represent a large component of the cycle 
time. If we can improve the cooling circuit layouts within the mold tool, then we can reduce cycle 
times, improve part quality and maximize profits. In this presentation, we will discuss a novel 
optimization tool for fully automating the design, simulation, and optimization of the conformal 
cooling channels in plastic injection mold tools, using the Moldflow cooling simulation software. 
We show how the software can be used to test and improve existing designs and how 
technologies like the 3D printing (of the mold with cooling circuits) can be used to significantly 
improve the mold tool performance while including hybrid additive, drill and plug, manufacturing 
constraints. 
 
 

Speaker(s) 

David Astbury: 
 
David Astbury has over 30 years’ experience in the fields of rheology, injection molding, 
software development, and quality assurance. He is the principal author of many optimization 
technologies within the Autodesk Moldflow software suite, including automatic injection time, 
molding window, design of experiments, runner sizing and balancing, gate location optimization, 
and process optimization. Recognising that to fully maximise part quality and to optimise cycle 
time for an injection mold you cannot look at only the filling and packing phases. You need to 
also look at the cooling phase as well as optimal cooling line placement which is a critical key 
component of this. David and a team of engineers are currently developing software to 
automaticaly place and optimise cooling channels within the mold. David is an expert 
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programmer and Autodesk Moldflow API expert, and has produced many API scripts and 
examples to assist customers with integrating to external structural and optimization systems, 
producing custom results and reports, automating common tasks and extending the capabilities 
of the system. David has recently worked with the Fusion Generative team to enhance the 
capabilites and performance of the generative structural software and laying down the 
foundations for a generative fluids simulation. 
 
 

Clinton Kietzmann: 

After graduating with a Master of Mechanical Engineering degree specializing in CFD, Clinton 
spent a few years employed as a plastic injection mold designer whilst lecturing fluid mechanics 
at university. For the last 25 years Clinton has played an instrumental role in developing the 
mold cooling solvers that Autodesk® Moldflow® currently offer. During this time Clinton has also 
worked extensively on the 3D Flow solver. Clinton has also authored and co-authored technical 
papers relating to injection molding simulation. Clinton has also developed features for the 
Autodesk CFD solver and is currently employed as a Senior Principal Research Engineer in the 
PDMS group of Autodesk. 
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Create high performance cooling channels for Injection mold tools 

Having an optimal cooling channel layout can significantly improve part quality and improves the 
profitability of a component produced in the mold by significantly reducing the injection molding 
cycle time. 

Part Performance 
The two key performance indicators we are trying to minimize are: the mold surface temperature 
in contact with the part variation across the surface of the part and the average  mold surface 
temperature in contact with the part.  

Mold surface temperature in contact with the part variation 
Mold surface temperature in contact with the part variation is the standard deviation of 
the area weighted mold surface temperatures in contact with the part.  If the  
temperature variation is low then the amount of volumetric shrinkage variation across the 
part is less, leading to more uniform shrinkage and ultimaltey  less part warpage .   

Average mold surface temperature in contact with the part 
Average  mold surface temperature in contact with the part is the  area weighted 
average surface temperature of the mold in contact with the part. If this surface 
temperature is low then heat will be removed from the  part quicker, resulting in a shorter 
cycle time. 

 
The aim is to determine the optimal locations and geometric properties for cooling channels to 
maximize part quality and minimize production and tooling costs, whilst respecting constraints 
due to part design, cavity layouts, mold construction method, mold tooling elements, and 
ancillary equipment. This can be complex  and is discussed in detail in the presentation. 
 
 
 

See the advantages of 3D printed conformal cooling circuits cw. traditional 
designs 

Cooling channels which follow the contours of the part typically give better cooling performance 
when compared with  traditional cooling channels created by the drill and plug methods as they 
minimize the distance between the cooling channel and the part surface.   
 
We look at the benefits and constraints of traditional mold making and explore some of the 
potential benefits that can be obtained by 3D printing mold components. 

 

 

See the advantages/impact of optimal cooling layouts cw traditional 
designs 

In the presentation we show several strategies which can be used to automate the  generation 
of  an optimized  3D conformal cooling channel layout. 
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See the state of the art for conformal cooling design 

A case study which shows the type of improvements which can be achieved using this 
technology will be presented. 


