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Case Background on the GOTAHAV Aircraft

What happened:

● Mr. B. Moore was killed as the civillian test pilot for the first prototype of an 
experimental hypersonic stealth aircraft designed by engineers at Drummin 
Aerospace named “Global Orbital Tactical Arsenal Hypersonic Aerospace 
Vehicle” (GOTAHAV). 

● The Air Force Investigative Corps (AFIC) investigated the aircraft identifying 
the primary reason for the killing of Mr. B. Moore is from exhaust bleed seal 
rings failing during the flight. 

● Drummin Aerospace hired Marathon Manufacturing and Anticlimax 
Molybdenum as subcontractors.
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Statement on Behalf of Marathon Manufacturing

Marathon Manufacturing did not contribute to the failure of the seal ring 
based on negligence that caused Mr. Moore’s death. 

Comparing our company’s involvement with both Drummin Aerospace and 
Anticlimax Molybdenum, we can confidently state that our machining 

schedule for the part did not affect the seal under the extreme conditions 
experienced during flight, but rather the negligence of design and stress 

analysis, material choice, and material processing led to the failure of the ring 
and ultimately, the Mr. B. Moore’s death. 
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DRUMMIN AEROSPACE

ANTICLIMAX 
MOLYBDENUM

MARATHON 
MANUFACTURING
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Claims Against Drummin Aerospace
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Drummin Aerospace

1. Neglected that the seal material, TZM, had to be capable of undergoing rapid 
thermal stresses from -75℃ up to 1260℃ and continued to use it. 

2. Neglected to use a sufficient analysis of TZM material properties, instead 
proceeded to only look at the room temperature properties when the material 
would realistically be exposed higher. 
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Provided 
Evidence

Drummin Aerospace: Design & 
Stress Analysis
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Provided 
Evidence

Drummin Aerospace: Material 
Properties
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Provided 
Evidence

Marathon Manufacturing: 
Machining Schedule in Relation 
to the Provided Schematic from 

Drummin Aerospace
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SEM Evidence
Drummin Aerospace
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Feather Pattern



What is Feather Pattern?

NOTE: Image above is from a different source
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Failure site of the seal ring



SEM Evidence
Drummin Aerospace

River pattern
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What is River Pattern?

NOTE: Image above is from a different source
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Failure site of the seal ring



What is River Pattern?

NOTE: Image above is from a different source

13Liu, C., Anderson, S., &amp; Inouye, H. (1978). Effect of oxidizing environment on mechanical 
properties of molybdenum and tzm. Oak Ridge National Laboratory. doi:10.2172/6580614



What is River Pattern?

NOTE: Image above is from a different source
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Claims Against Anticlimax Molybdenum
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Anticlimax Molybdenum

1. Neglected using the recommended temperatures for thermal processing TZM 
and continued with higher ranges. 

2. Neglected the extreme pressure and temperature conditions experienced 
during flight and tested material at one stagnant temperature (room 
temperature) and did not attempt to contact Drummin Aerospace to warn 
them of this error. 
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Provided 
Evidence

Anticlimax Molybdenum: 
Material Processing Schedule
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Provided 
Evidence

Anticlimax Molybdenum: 
Material Processing Schedule
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SEM Evidence
Anticlimax Molybdenum

Melted Grain 
Boundaries

High Temperature 
Rupture
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EDS Evidence
Anticlimax Molybdenum

20



Wadsworth, J., Packer, C. M., Chewey, P. M., &amp; 
Coons, W. C. (1984). A microstructural investigation of 
the origin of brittle behavior in the TRANSVERSE 
direction in MO-BASED alloy bars. Metallurgical 
Transactions A, 15(9), 1741-1752. 
doi:10.1007/bf02666357

21



Concluding Remarks

Marathon Manufacturing’s machining schedule for the exhaust seal ring did 
not affect the seal under the extreme conditions experienced during flight 

because of company neglect.   

Both Drummin Aerospace and Anticlimax Molybdenum neglected the 
design and stress analysis, material choice, and material processing that led 

to the failure of the seal ring and ultimately, the Mr. B. Moore’s death.

For the justice of Mr. B Moore and his family, both Drummin Aerospace and 
Anticlimax Molybdenum should be charged the 75/25 on the basis of 

neglect.  
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