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ABSTRACT

Plastics are ubiquitous in the modern world with both positive and negative consequences.
Students will benefit from understanding how plastics are manufactured. They will be more
aware of the material and have a better appreciation for the need to recycle. Injection molding
is one of the primary plastics manufacturing methods and hobby scale injection molding
machines can be used to educate students about plastics and polymers. Furthermore, it is
possible to create custom injection molds from aluminum using similar hobby scale tools. In
this article, experiences introducing injection molding in the classroom and experiences with
mold making as a senior design project are presented. Suggestions and procedures for using

the injection molding machine and for creating custom aluminum molds are covered.
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INTRODUCTION

Plastics are so common in modern life that it's easy to forget they were developed recently.
In 1950, the total plastics produced around the world amounted to 1.5 million metric tons per
year (MMTPY); by 1989 that figure had increased to 100MMTPY, by 2006 it reached

245MMTPY, and in a




Bradley




4 Accepted Manuscript. JMEE.

Figure 1. A custom aluminum injection mold that creates a ball-and-stick model of polyethylene

Aside from making the mold, the actual process of injection molding is fast and easy to
learn. The author’s initial effort to introduce education in plastics manufacturing was done
while teaching high school juniors and seniors. The students had no difficulty learning to use
the IMM, and because it produces parts very quickly it could be incorporated into lessons
without diverting much class time away from the learning objectives aligned with the mandated
curriculum. For example, the author used a custom mold for a toy wheel to allow high school

students to make their own balloon powered cars for studying momentum in a physics class?23.
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their own molds and successfully manufacture plastic parts. Students showcased skills in
CAD/CAM, machining, work design, and quality control.

Learning objectives included the ability to plan the mold design based on requirements, to
select proper tooling to machine the mold cavity, to make aligned mold cavities in a two-part
mold, to use CAM software to create files for CNC machining, to use CNC machining tools to
create aluminum molds, to develop work procedures for using the mold with the IMM, to
develop quality control procedures, and to collect and analyze data to verify project
requirements were met. Deliverables included CAD/CAM files, the injection mold, examples of
plastic parts made with the mold, work procedures, quality control procedures, verification
data and test results, as well as a report and presentation. Grading was based on progress
assessed during weekly meetings, general quality of work, and thoroughness of verification
testing to demonstrate that requirements were met. The senior design teams that worked on

mold making projects indicated that it was a challenging but
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The author used the IMM for classroom activities with 12 groups of students over two
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Box 1. Workflow for Making an Injection Mold
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