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The Design of a Kinematic Mechanical Assist for Electrical Connection 
Systems 

 
Overview 
Team Delphi 2 was tasked with designing and creating an ergonomically 
friendly kinematic mechanical assist for electrical connection systems.  
The team had to develop a device which significantly reduced the force 
required to mate an electrical connector (from 500N down to 75N), while 
incorporating a design which kept package size to a minimum, comfort of 
the operator in mind as well as ease of use, and incorporated locking features to ensure that the assist 
was ready to be engaged, that the connection would not fall apart once fully mated, and that the fully-
mated connection could be assured to the user. 
 

Objectives 
The team’s objectives were to: 

 create a SolidWorks model of the kinematic mechanical assist that met the requirements 
specified above, 

 rapid prototype the design, 

 test the design and verify theoretical predictions of the mechanical advantage, 

 and, additionally, develop a mechanical advantage calculator in Excel. 
 

Approach 
 The team followed the engineering design process taught by this course. 

 The team visited Delphi in Warren, OH to evaluate their needs and determine specifications. 

 An external search was conducted, including a patent search and current product 
benchmarking. 

 Specifications were evaluated in terms of customer needs and target values were set. 

 Concept generation resulted in several options which were evaluated with a Concept Scoring 
Matrix. 

 The chosen concept went into system design. 

 Detailed design was done, including more-detailed SolidWorks modelling and FEA. 

 Rapid prototypes were printed by Delphi and testing 
and verification were conducted. 

 All along the way, the team held weekly conference 
calls with the sponsor. 
 

Outcomes 
 The sponsor now has a kinematic mechanical assist 

design which may serve as a launch point for future 
design projects. 

 The sponsor has a tool to calculate the mechanical 
advantage provided by the design our team created. 

 Lastly, the testing outcomes and report provide 
direction if this design were to be improved upon. 

 


