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Introduction to Orbital

Antares launch vehicle
     Source: Orbital 
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❏ Specializes in small- and medium-size 
space and rocket systems

❏ An important player in the $100 billion 
annual global space market

❏ Manufactures and tests a number of notable 
launch systems including the Antares 
(right), Pegasus, and Minotaur

❏ Provides launch services for U.S. 
government, commercial, and international 
customers  

❏ Emphasizes a strategy based on clear 
market focus, product line breadth, technical 
excellence, and cost efficiency



Customer Needs
❏ The procedure for rotating launch 

vehicles on the test stand is 
inefficient and unsafe. 

❏ Rotating launch vehicles on the test 
stand places Orbital engineers in a 
dangerous position.

❏ The setup time for testing is 
exhausted by the need to manually 
rotate the launch vehicles.

Horizontal test stand with one fairing loaded 
      Source: Orbital 
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Project Goals
❏ Meet customer requirements 

❏ Easy to transport and integrate

❏ Easy to operate

❏ Easy to manufacture/maintain
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Project Objectives
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Project Constraints
❏ Mechanism should allow for launch vehicles to rotate 

+/- 360 degrees
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❏ Rotational speed of mechanism should not exceed 1 RPM

❏ Mechanism should be able to counteract an off-center load of 
570 lb at 153 inches

❏ Mechanism should interface with current design using 
minimal modifications



Testing Environment
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Environment A
❏ Material testing
❏ Max moment
❏ Strength
❏ Small scale model

Environment B
❏ Computer testing
❏ Simulation
❏ Finite Element Analysis



Quality Function Deployment (QFD)
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House of Quality
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Project Schedule
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Conclusion
❏ Customer Need: Safe, efficient, and reliable mechanism for rotating launch vehicles on 

test stand

❏ Project Goal: Develop an easily integratable mechanism to satisfy customer need

❏ Project Objective: Minimize costs and modifications associated with new design

❏ Project Constraints: Continuous rotation of +/- 360 degrees with a speed 
   not exceeding 1 RPM

❏ Testing Environment: Small physical model and computer simulations 

❏ Project Schedule: Three phases for Fall 2014 semester
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