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Disaster Basics

The Challenger broke apart 73 seconds 
after launch on January 28, 1986.
This was to be the tenth mission using 
the Challenger shuttle.
Christa McAuliffe was to be the first 
teacher in space.



Main Technical Causes

Failure of an O-ring seal in the right solid 
rocket booster
Pressurized hot gas leaked through the 
seal
Cold temperatures at launch (36° F) 
made O-rings harder and less capable 
of sealing
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Ethics Failures
Memos had been written for almost ten 
years prior to the disaster warning of O-
ring design problems.
Hot gas had leaked past the seals on 
previous flights; temperature was 
thought to be a factor.
Engineers at Morton Thiokol (MTI), the 
company contracted to build the solid 
rocket booster, were particularly 
concerned.



Excerpt of Memo by John Miller (Marshall) -
1979
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Excerpt of Memo by Brian Russell(MTI)-
1985
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Excerpt of Memo by Roger Boisjoly (MTI) 
1985

[2]



Ethics Failures, cont.

Engineers held a teleconference with 
managers the night before launch, 
recommending against launch.
MTI managers agreed, then changed 
their minds under pressure from NASA 
managers.
Managers focused on reputation, 
money, time as priorities.



Roger Boisjoly discusses 

turned to Bob Lund [MTI Vice President of 

engineering hat and put on your management

He changed his hat and changed his vote, 
just 30 minutes after he was the one to give 



Fax approving launch Jan. 27, 1986 
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National Society of Professional 
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Engineers, in the fulfillment of their 
professional duties shall:
1. Hold paramount the safety, health, and welfare of 

the public. 
2. Act for each employer or client as faithful agents 

or trustees. 
3. Avoid deceptive acts. 
4. Conduct themselves honorably, responsibly, 

ethically, and lawfully so as to enhance the honor, 
reputation, and usefulness of the profession. 



Communication Failures
Managers said they saw no conclusive 
evidence that temperature affected O-ring 
behavior.
Managers felt that engineers would never 
feel completely confident in launch.
Managers saw evidence that other shuttles 
had experienced leakage but had remained 
intact.
Upper tier managers reportedly were 
unaware, as were astronauts.



Report of the Presidential Commission on 
the Space Shuttle Challenger [2]

There was a serious flaw in the decision making 
process leading up to the launch of flight 51-L.  A 
well structured and managed system emphasizing 
safety would have flagged the rising doubts about 
the Solid Rocket Booster joint seal. Had these 
matters been clearly stated and emphasized in the 
flight readiness process in terms reflecting the views 
of most of the Thiokol engineers and at least some 
of the Marshall engineers, it seems likely that the 
launch of 51-L might not have occurred when it did.



Presidential Commission findings, 
cont.

The Commission is troubled by what appears to 
be a propensity of management to contain 
potentially serious problems and to attempt to
resolve them internally rather than communicate
them forward. This tendency is altogether at 
odds with the need to function as part of a 
system working toward successful flight 
missions, interfacing and communicating with
the other parts of the system that work to the 
same end.



Summary

Technical failure is only one aspect of 
many engineering disasters.
Ethical codes must be followed by 
engineers and managers.
Ethics and communication are closely 
related.
Studying disasters such as Challenger will 
make others aware of the importance of 
good communication and sound ethical 
principles when making decisions.
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