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The world has known about many number of accidents. Among them the explosion of the space 

shuttle „Challenger‟ is the very familiar one. In those days this case had been reviewed 

vigorously by media coverage, government reports and transcripts of hearings. This case deals 

with many ethical issues which engineers faced. It poses many questions before us. What is the 

exact role of the engineer when safety issues are concern? Who should have the ultimate 

authority for decision making to order for a launch? Whether the ordering of a  launch be an 

engineering or a managerial decision? Challenger space shuttle was designed to be a reusable 

one. The shuttle mainly consisted of an orbiter, two solid propellant boosters and a single liquid-

propeller booster. All the boosters was ignited and the orbiter was lifted out the earth. The solid 

rocket booster was of reusable type. The liquid propellant booster was used to finish the lifting of 

the shuttle in to the orbit. This was only a part of the shuttle which has been reused. The accident 

took place on 28 th January 1986, due to the failure of one of the solid boosters. In the design of 

the space shuttle, the main parts which needed careful design of the fields joints where the 

individual cylinders were placed together. 
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 The assembly mainly consists of tang and clevis joints which are sealed by two O-rings 

made up of synthetic rubber only, not specifically hat resistant. The function of the O-rings is to 

prevent the combustion gases of the solid propellant from escaping. The O-rings were eroded by 

hot gases, but this was not a serious problem, as the solid rocket boosters were only for reuse 

initially for the few minutes of the flight. If the erosion of the O-rings could be in a controlled 

mannaer, and they would not completely burnt through, then the design of the joint would be 

acceptable, however the design of the O-rings in this shuttle was not so. In the post flight 

experiment in 1985, the Thiokol engineers noticed black soot and grease on the outside of the 

boosters due to leak of hot gases blown through the O-rings.  

This raised a doubt on the resiliency of the materials used for the O-rings. Thiokol 

engineers redesigned the rings with steel billets to withstand the hot gases. But unfortunately this 

new design was not ready by that time of flight in 1986. Before launching, it was necessary to 

discuss the political environment under which NASA was operating at that time. Because the 

budget of NASA has decided by Congress. These factors played the main cause for unavoidable 

delay in the decision to be taken for the shuttle performance, the pressures placed for urgency in 

launching in 1986 itself, before the launch of RUSSIAN probe to prove to the congress that the 

program was on processing. The launching date had already been postponed for the availability 

of vice president GEORGE BUSH, the space NASA supporter. Later further delayed due to a 

problem in micro switch in the hatch-locking mechanism. The cold weather problem and long 

discussions went on among the engineers. The number of tele-conferences further delayed the 

previous testing in 1985 itself. The lowest temperature was 53 F but O-ring temperature during 

the proposed o 

launch period happened to be only 29 F, which was far below the environment temperature o at 

which NASA had the previous trail. Somehow, the major factor that made the revised final 

decision was that previous trial. Somehow, the major factor that made the revised final decision 
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was that with the available data at that time there seemed to be no correlation between the 

temperature and the degree at which O-rings had eroded by the blow-by gas in the previous 

launch. Assuming a safety concern due to cold weather, though the data were not concluded 

satisfactorily, a decision was taken not to delay further for so many reasons, and the launch was 

finally recommended. 

But unexpectedly the overnight temperature at the time of launch was 8 F colder than o ever 

experienced. It was estimated that the temperature of the right hand booster would be only at 28 

F. The camera noticed a puff of smoke coming out from the field joints as soon as o the boosters 

were ignited. But the O-rings were not positioned properly on their seats due to extreme cold 

temperature. The putty used as heat resistant material was also too cold that it failed to protect 

the O-rings. All these effects made the hot gases to burn past both the Orings, leading to a blow-

by over an arc around the O-rings. Though immediately further sealing was made by the by-

products of combustion in the rocket propulsion, a glassy oxide formed on the joints. The oxides 

which were temporarily sealing the field joints at high temperature, later were shattered by the 

stresses caused by the wind. Again the joints were opened and the hot gases escaped from the 

solid boosters. But the boosters were attached to the large liquid fuel boosters as per the design. 

This made the flames due to blow-by from the solid fuel boosters quickly to burn through the 

external tank. This led to the ignition of the liquid propellant making the shuttle exploded. 

 

Later the accident was reviewed and investigations were carried out by the number of 

committees involved and by various government bodies. President Regan appointed a 

commission called Rogers Commission which constituted many distinguished scientists and 

engineers. The eminent scientists in the commission after thorough examination and 

investigations gave a report on the flexibility of the material and proved that the resiliency of the 

material was not sufficient and drastically reduced during the cold launch. As the result of 
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commission hearings, a lot of controversial arguments went on among the Thiokol engineers. 

Thiokol and NASA investigated possible causes of the explosion. Mr.Boisjoly, the main member 

in the investigation team, accused Thiokol and NASA of intentionally downplaying the problems 

with the O-rings while looking for the other causes of the accidents. The hot discussions hurted 

the feelings and status of the headed engineers like Mr.Boisjoly, Mr.Curtis and Mr.Mellicam. 

Finally the management‟s atmosphere also became intolerable. This event shows the 

responsibility, functions, morality, duties of the engineers leading to ethical problems. 


