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How to Improve Part Design for Manufacturability

Rob Cooney and Ryan Katen

In a collaborative approach, part designers tap the expertise of their mold-making and molding partners

Just because a part looks good on paper, doesn’t mean that it will turn out well in production.
Beyond merely creating an aesthetic and functional design, experienced engineers understand
the importance of optimizing a part for manufacturability. The design must be moldable, the
mold must be durable and well planned, and the part must be manufactured with precision.

These considerations are especially important when creating parts for medical markets. Poor
designs can create product flaws that can present significant safety concerns for doctors and
patients. Any weak link in the design and fabrication processes can compromise the integrity of
the final part—and lead to expensive redesign down the line.

To ensure that a part is well designed for manufacturability, designers must rely on the expertise
of their mold making and molding partners. The best parts are produced through a joint effort of
a part designer, tool designer, and manufacturer—all in constant communication from the earliest
development stages. Through cooperation, a team of designers can avoid many common molding
pitfalls and produce better, more efficient, more cost-effective parts.

Let’s take a look at several areas where this collaborative approach can deliver positive results.

Part Design and Material Selection
Part design is the starting point for producing a quality finished piece. It drives the entire process
and sets the course for both mold design and production.

One of the most important part design considerations is maintaining consistent wall thickness.
Even thickness makes the part much less likely to contain imperfections.

Sink marks, which are slight dips in the surface of a part, are common part imperfections that
are caused by insufficient packing, resulting from inconsistent wall thickness. Generally, a part
should be gated thick to thin, so that the last area to pack out is at the gate end of the part. That
way, the gate end freezes off last and ensures adequate packing throughout the part.

Similar to sink marks, warp is another type of distortion to a part’s surface. Whereas a sink is
more localized, warp generally occurs over an entire part. It is also usually the result of
inconsistent wall sections, which cause temperature variations during cooling.

Voids are internal imperfections in a part that occur most often in thick-walled areas. They occur
when there is a significant difference in cooling rate between skin and core material. These
imperfections aren’t as physically apparent as sinks or warp, but they can be identified through
X-ray.






