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Wear Testing of a Mechanized Percussion Well Drilling System for Water Access in 
West Africa 

Introduction 
The MPWD team is currently working to provide  
recommendations to improve the useful service life 
of our client’s new, mechanized percussion well drilling 
rig design. The rig is designed to drill shallow water 
wells in West Africa, where some of the more rural  
regions have limited access to water.  The team has  
designed and fabricated a testing rig to simulate the  
operation of our client’s full-size rig. This will allow our 
team to conduct fatigue testing on a model of the 
driveline system to estimate 
its expected service life. The 
team performed finite  
element analyses on the 
mast design of our client's 
rig to evaluate working 
stresses under static loading 
and buckling, along with  
fatigue analysis, to confirm 
safe operation of the rig and 
to identify any elements that 
might require upgrades. 
 

Client 
Joseph Longenecker, Open Door Development (ODD) 

Joseph Longenecker, along with his family, has been 
working in West Africa for 3 years. He graduated from 
Messiah College in 2006, and traveled to West Africa 
with his Collaboratory team when he was a student. He 
currently serves as the liaison  

between ODD and Messiah  

University. ODD’s mission is to 
share the gospel by equipping 
the local church for community  

service and by ministering to  

human needs. Joseph  

particularly wants to help teach 
young engineers to meet needs 
for Christ’s sake. Joseph’s main 
work is developing a well drilling rig to be 
used in West Africa. 

Fatigue Testing 
The team is conducting a fatigue test on the driveline system 
to determine anticipated lifetime and analyze the wear  
patterns in the rubber friction wheel. In order to undergo a  
fatigue test, a testing rig was designed and constructed. The 
testing rig is designed to simulate the loads that our client’s rig 
experiences, using a compression spring instead of an actual 
drill bit.  

SolidWorks Finite Element Analysis 
After our team created a model of our client’s drilling 
mast, we ran a static loading study, two buckling  
studies, and a fatigue study to identify any elements 
that require upgrades. The most critical factor of safety 
was 2.7 from the pulling casing buckling study (shown 
at right). Based on these results, we recommended that 
the size of the angle iron be increased around the  
section of failure. 

Conclusion 

• Through the work completed this year, our team has  
fabricated a testing rig that will accurately represent the 
same loading on our client's rig. This rig will be used to 
measure the wear of the rubber on the friction wheel and 
ultimately provide our client with an estimate of the usable 
service lifetime of his rig. 

• The team has identified the critical factor of safety in the 
mast to be 2.7 due to pulling casing buckling. We recom-
mended that the angle iron thickness be  
increased in this area. 
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Based on the SolidWorks 
model, the team is  
constructing a testing rig 
that will be used for  
fatigue testing.  
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▌Disclaimer 

The work presented in this document has been provided solely for educational 
and edification purposes. All materials are composed by students of Messiah 

University and are not certified by any means. They do not constitute 
professional consultation and require the examination and evaluation by a 

certified engineer through any product development process. The contents 
documented are the produced work by the student design team but do not 

necessarily represent the as-built or as-assembled state of a complete and 
tested design; faculty, staff, and other professionals involved in our program 

may have augmented the student engineering work during implementation, 
which may not be recorded within this document.  

Messiah University, the Collaboratory, nor any party related to the composition 

of this document, shall be liable for any indirect, incidental, special, 
consequential, or punitive damages, or any loss of profits or revenues, whether 

incurred directly or indirectly, or other intangible losses, resulting from your 
access to or use of the provided material; any content obtained from the 

provided material, or alteration of its content. 
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