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In the footwear industry, molds for the 
Direct Injecting Process are used in  
higher-end manufacturing. Direct  
injection is primarily used to bond the 
sole of a shoe to the upper without 
the need for adhesives. 

The uppers are positioned, and a 
molten material (normally a polymer) 
is forced into the mold cavity. During 
this process, the sole attaches to 
the upper in a single operation. High  
precision of these molds is required 
for proper adhesion. The molds  
usually consist of at least three parts 
and can be manufactured for a  
variety of different sole materials.

The objective is to rapidly create 
multiple injection molds for footwear 
production from 3D CAD files with a 
considerably reduced initial cost. This 
will result in a mold that is capable of 
manufacturing identical shoes with 
the same specifications.

A mold, also called a matrix or cavity, is a rigid frame in 
which raw material is placed to form a specific shape. This  
manufacturing technique is an advantage when you need 
to produce an object in large quantities. Precision in terms 
of repeatability and speed of production are significant  
advantages for mass production.

A large proportion of the world’s plastic products are now  
made using injection molding technology. However, the  
manufacture of molds can be extremely expensive, and 
time-consuming, and requires the use of several processes 
including machining. Fortunately, it is now possible to produce 
molds using metal 3D printing.

SHOE MOLD 

Tooling and molds

Reduce the time for prototype mold production 
with metal additive manufacturing

Reduction of lead time
Ready to use mold after heat treatment
Shoes last longer without use of adhesives
Very low material waste during production
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The strength of additive manufacturing lies in the 
time it takes to make the mold. Certain design  
modifications are quite simple to achieve  
digitally. The files can be sent to the additive  
manufacturing machine and the modified inserts 
can then be mounted on the mold. Such design 
changes are easily achievable with additive but 
tend to be uneconomical or very slow on machined 
molds, which require the use of more tooling and 
therefore several operators.

Utilizing additive, if any design changes are  
necessary, a new iteration of the mold can be 
created in-house at a minimal cost. This, combined 
with the speed of 3D printing, allows designers and 
engineers more freedom of design.

The surface quality of each printed part must  
be of a high level of accuracy so that no  
post-processing is required. The three molds must  
therefore be ready for immediate use right out of 
the machine.

AddUp’s experts succeeded in optimizing the  
structure strategy using honeycomb and higher  
strength material (stainless steel - 316L SS) for thinner 
wall thickness. This reduces the use of powder, saving 
resources during production, and increases the speed 
of the build-up and removal of the support structure. 
Complex contours are produced without tool wear and 
geometry restrictions.

The three molds were 3D printed in one go on a  
FormUp® 350, an AddUp machine using PBF  
technology (powder bed fusion - laser), with a roller  
recoating system and fine powder. This fine-grained  
metal powder used on the FormUp machine allows for 
particularly good surface conditions adapted to the 
mold industry.

The manufacturing time for the three mold inserts is  
reduced to less than 35 hours by using AddUp’s Powder 
Bed Fusion technology. 
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273 x 104,5 x 42,3 mm
and 1,9 kg

371,8 x 92 x 81,5 mm 
and 2,9 kg

367,5 x 70 x 79 mm 
and 2,7 kg
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