
        PENNSTATE      
       Department of Mechanical and Nuclear Engineering                         Spring 2014 

 

 

 
 

Mechanical Analysis of 3D-Printing Parts vs. Injection Molded Parts  

 
Overview 
Delphi is interested in buying a bank of 3D-printers to replace the injection 
molding process for low volume parts for the wiring harnesses they produce. 
The team was asked to compare the process, materials, and overall strength 
of printed parts in comparison to injection molded parts. A material was 
found that matched the specifications and, through the production of 
prototypes, the team produced a list of important design considerations for parts that are to be printed 
on 3D-printing machines. Unfortunately, even with the design considerations the cost per part would 
still be significant, as well as the initial cost.    
 

Objectives 
The objectives of our project are to produce a 3D printable version of a current molded channel while 
also investigating the printability of individual features.  Material properties will be closely monitored and 
recorded as a metric of printability along with side-by-side test results.  This information, along with 
economic feasibility research will assist Delphi in their choice to invest in 3D printing. 
 

Approach 
 Meetings, starting with a site visit and continuing with weekly conference calls with Delphi 

representatives, showed us the needs of the company. 

 To start, the team researched 3D-printing with regards to its process, technology, machines and 
materials available.  

 Following the research, we printed a part provided by Delphi and gathered information. 

 During the printing of the parts provided, the team noticed many areas for improvement for the 
design of the product. Concepts were generated, drawn in CAD software, and tested to estimate 
the overall usefulness. 

 One factor of concern was the support material. The team investigated processes that would 
reduce the support material needed, or allow for reuse of the material. Currently the best option is 
just to limit the curve of the bottom, the open spaces, and the height of the part. 

 Printing, printing simulation, and tensile testing helped in the evaluation of the teams design 
suggestions. 

 

Outcomes 
 The 3D-printing process could save 

Delphi money on low volume parts if the 
cost, factoring in the cost of material for 
the part and support material, of all of the 
parts needed is less than the tooling, 
material, and possibly shipping.  

 There are draw backs to the production 
process to be considered, but the list of 
design considerations should help 
alleviate these concerns.  


