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RAPIDMADE/PORTLAND STATE UNIVERSITY

ADVANCING INJECTION-MOLD TECHNOLOGY RESEARRCH
WITH SOLIDWORKS SOLUTIONS

Researchers from Portland State University (PSU) and

RapidMade leveraged advanced SOLIDWORKS thermal, flow,

and mold-filling simulation software to conduct federally PortlanSiN §EtRaS|tTeY
funded research into determining how to bring conformal

cooling channels to the injection-molding industry.




Challenge:

Complete federally funded research for the
development of methods to enable implementation
of conformal cooling channels in plastic injection
mold cores using additive manufacturing tooling.

Solution:

Utilize integrated SOLIDWORKS injection-molding
solutions, including SOLIDWORKS Professional
design, SOLIDWORKS Simulation Premium analysis,
SOLIDWORKS Flow Simulation computational

fluid dynamics analysis, and SOLIDWORKS Plastics
Premium injection-molding simulation and analysis
software.

Benefits:

- Won federal research grant

- Created automation path for conformal
cooling channel development

- Leveraged new additive
manufacturing technologies

- Laid groundwork for increasing
injection-molding productivity
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Conformal cooling channels, which uniformly cool injection
molds and the plastic parts inside, have long represented
the ultimate productivity goal in injection-molding
manufacturing. Cooling channels that conform exactly to the
geometry of the injection-molded part would make quick,
uniform cooling of the molded plastic possible, resulting in
better quality parts, faster cycle times, decreased part waste,
and reduced energy consumption.

To date, conformal cooling channels have remained just a
research idea because the traditional techniques used to
machine molds, such as milling and drilling, are incapable
of producing all of the geometric shapes required. However,
a team of researchers from Portland State University
(PSU) and RapidMade, a 3D printing, manufacturing, and
engineering company based in Portland, Oregon, have secured
a federal grant to conduct research and development aimed at
determining how to bring conformal cooling channels to the
injection-molding industry.

The research group of PSU student and Team Lead Christopher
Mullens, PSU Computer Science Associate Professor Bart
Massey, and RapidMade Engineering Director David Shapiro
hope to leverage direct metal laser sintering and 3D metal
printing manufacturing technologies to create molds with
conformal cooling channels layer by layer. “The goal of this
project is to develop a set of tools by modifying existing available
tools to aid in designing and manufacturing conformal cooling
channels for plastic injection mold cores,” Mullens explains.
“With conformal cooling channels, quality issues related to
nonuniform cooling would disappear, overall efficiency would
go up, and per-part cycle times would be reduced.”

While RapidMade is supplying the 3D metal printing and
laser sintering services, the team needed a robust, integrated
development platform for designing, simulating, and
manufacturing mold cores with conformal cooling channels.

The team chose SOLIDWORKS® injection-molding solutions,
including SOLIDWORKS Professional design, SOLIDWORKS
Simulation  Premium  analysis, SOLIDWORKS Flow
Simulation computational fluid dynamics (CFD) analysis, and
SOLIDWORKS Plastics Premium injection-molding simulation
and analysis software.

“While | had experience using SOLIDWORKS and RapidMade
uses SOLIDWORKS for its day-to-day business, we did look at
other solutions, including Autodesk® Inventor® and Moldflow®
software,” Mullens recalls. “We were most interested in
how adaptable the solution is, and with SOLIDWORKS CAD,
simulation, and plastics injection-molding tools, we found the
right combination of capabilities to advance our research.”

DEVELOPING WORKFLOW PATH

After conducting extensive research of the current state of the
injection-moldingindustry, the RapidMade/PSU Research Team
developed a workflow automation path for using SOLIDWORKS
solutions to drive additive manufacturing techniques to create
conformal plastic injection-mold cooling channels.

The process begins with the creation of a plastic part, from
which the mold and cooling channels are modeled using
SOLIDWORKS Professional software. The design is then
taken into SOLIDWORKS Plastics Premium to evaluate how
molten plastic flows into the mold and to optimize the mold
design with respect to material flow and cooling channel
placement. SOLIDWORKS Flow Simulation is used to analyze
how effectively the flow of liquid coolant in the cooling
channels cools surrounding walls, and SOLIDWORKS Simulation
Premium software supports analuses of the thermal effects of
the cooling channels throughout the mold. Simulation findings
help guide modifications and support design iterations.

“With SOLIDWORKS Plastics

Premium, we can optimize the

part and the mold. With
SOLIDWORKS Simulation Premium and
SOLIDWORKS Flow Simulation, we can

attack the issues associated with
placement and manufacturing of the
cooling channels. These solutions allow us
to approach the research from all angles.”

— Christopher Mullens,
PSU Student and Team Lead



PLASTICS AND SIMULATION:
A POTENT COMBINATION

The combination of SOLIDWORKS Plastics Premium,
SOLIDWORKS Simulation Premium, and SOLIDWORKS Flow
Simulation software enables the team to more efficiently and
effectively study the interaction of molten plastic and cooling
channels in virtual molds. “With this set of SOLIDWORKS
analysis tools, we can do more than simply validate the design
of a part or optimize mold geometry,” Mullens stresses. “We
can study how plastic cools over time, specify what the mold
wall temperature is as a simulation input, and assess the
eddies and shear in the flow of molten plastic in an integrated

modeling environment. J/

14.6p595
Pressure [fofin2]

Isosurtacef 1
Flow Trajeftories 1
injection 1

“With SOLIDWORKS Plastics Premium, we can optimize the

part and the mold,” Mullens continues. “With SOLIDWORKS
Simulation Premium and SOLIDWORKS Flow Simulation,

we can attack the issues associated with placement and I
manufacturing of the cooling channels. These solutions allow

us to approach the research from all angles.”
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TACKLING FUTURE CHALLENGES
The research team will continue to rely on SOLIDWORKS

solutions to address emerging challenges, such as the impacts -
of surface finishes within the cooling channel or varying
metallurgical characteristics. it

“Our goal is to come up with a way to create better injection
molds,” Mullens notes. “We anticipate SOLIDWORKS solutions

will help us work through the obstacles that we're sure to face The combination of SOLIDWORKS Plastics
so we can get where we want to go.” Premium, SOLIDWORKS Simulation Premium,

and SOLIDWORKS Flow Simulation software
enabled the team to more efficiently and
Focus on Rapid Made effectively study the interaction of molten
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