
Roger Boisjoly-The Challenger Disaster  
 

 

Roger Boisjoly had over a quarter-century's experience in the aerospace industry in 1985 when he became involved 
in an improvement effort on the O-rings which connect segments of Morton Thiokol's Solid Rocket Booster, used to 
bring the Space Shuttle into orbit. Boisjoly has spent his entire career making well-informed decisions based on his 
understanding of and belief in a professional engineer's rights and responsibilities. For his honesty and integrity 
leading up to and directly following the shuttle disaster, Roger Boisjoly was awarded the Prize for Scientific 
Freedom and Responsibility by the American Association for the Advancement of Science. Mr. Boisjoly offers 
lectures and workshops on changing workplace ethics, a subject on which he has also spoken at MIT. Video 
resources are also available. 

 

The Challenger Disaster 

In January of 1987, nearly a full year after the Challenger exploded, Roger Boisjoly spoke at MIT about his attempts 
to avert the disaster during the year preceding the Challenger launch. According to the Report of the Presidential 
Commission on the Space Shuttle Challenger Accident, "evidence pointed to the right solid rocket booster as the 
source of the accident." In 1985 Boisjoly began work to improve the O-ring seals which connect segments of 
Morton Thiokol's solid rocket booster. Boisjoly was frustrated with the slow progress and the lack of management 
attention to the seal task force. He spoke about the events leading up to the disaster in this address. 

Boisjoly's discussion of the Challenger Disaster is separated into seven sections. Each section is then followed by 
some possible responses. To see discussion of any response, click on the link to it. Supporting material is also 
provided. You may want to consult some of it in deciding what you would have done in Roger Boisjoly's place at 
each stage of the story. 
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Discovering Leaks in the Primary Seal  
 
The significance of January 1985 as the starting point results from the observations made during the post-
flight hardware inspection of Flight 51C. During this inspection I found evidence that hot combustion 
gases had compromised the primary seals on two field joints. My concern heightened as a result of the 
large amount of blackened grease I observed between the two seals. Subsequent to reporting the findings 
to my superiors, I was asked to proceed to the Marshall Space Flight Center (MSFC) in Huntsville, 
Alabama, to brief them with a preliminary viewgraph presentation which included my observations and 
an explanation of the scenarios that caused the seal erosion and hot gas blow-by. 

Morton Thiokol was then asked to prepare a detailed presentation as part of the Flight Readiness Review 
for Flight 51E, which was scheduled for launch in April 1985. This presentation was given in February at 
three successively higher-level review boards with refinements in contents made at each level. I presented 
my belief that the lower-than-usual launch temperature was responsible for such a large witness of hot gas 
blow-by, but NASA management insisted that this position be softened for the final review board. 

Early Evidence of a Temperature Effect  

The final flight readiness assessment chart read as follows: 

Conclusion: STS-51C consistent with erosion data base. Low temperature enhanced probability of blow-
by. 

STS-51C experienced worst case temperature change in Florida history. STS-51E could exhibit same 
behavior. Condition is acceptable. 

STS-51E field joints are acceptable for flight. 

These conclusions were accepted and the flight was certified ready for launch. 

Later, I met with Arnie Thompson to discuss the blow-by scenario and the effect of cold temperature on 
O-ring resiliency, which is the ability of the seal to restore itself to a round shape when the squeeze on the 
seal is removed. Arnie proposed that subscale lab tests be conducted which would provide us with 
assessment data. The resiliency testing was performed in March and showed that low temperature was a 
problem. The results indicated that the seals would lift off their sealing surfaces for several seconds at 75 
degrees Fahrenheit and in excess of 10 minutes at 50 degrees Fahrenheit. This data was discused with 
Morton Thiokol engineering management but was thought to be too sensitive by them to release. 

Another post flight inspection occurred in June 1985 at Morton Thiokol in Utah. This time a nozzle joint 
from Flight 51B, which flew on April 29, 1985, was found to have a primary seal eroded in three places 
over a 1.3 inch length up to a maximum depth of 0.171 inches, and the secondary seal in the same joint 
was eroded 0.032 inches. It was postulated that this primary seal had never sealed during the full two 
minutes of flight. 

My former concerns now escalated because if this same scenario happened in a field joint, the secondary 
seal could also be compromised especially during a low temperature launch. A Flight Readiness Review 
presentation was prepared for Flight 51F, which was scheduled for launch on July 29, 1985. The 
presentation was given to NASA at MSFC on July 1, 1985, with an additional presentation on the overall 
status of the booster seals given the next day. The preliminary results of the O-ring resilience testing in 
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March were presented for the first time during this meeting. All O-ring test samples were 0.280 inch 
diameter and compressed to 0.040 inches with a decompression distance of 0.030 inches at a 2-inch-per-
minute rate as compared with a flight rate of approximately 3.2 inches per minute. The results showed 
that the seals did not lose contact at 100 degrees Fahrenheit; lost contact for 2.4 seconds at 75 degrees, 
and lost contact in excess of 10 minutes at 50 degrees. Test results also indicated that a 0.295-inch 
diameter seal lost contact for 2 to 3 seconds at 50 degrees, which meant that the 0.295-inch diameter seal 
performance at 50 degrees was similar to the performance of a 0.28-inch diameter seal at 75 degrees. 
Everyone on the program for the first time was now aware of the influence of low temperature on the 
joint seals. 

My concern increased once again due to the lack of attention being given to this problem. 

Being Asked to Soften the Urgency of the O-ring Problem  

My notebook entry on August 15, 1985, reads as follows: "An attempt to form the team (referring to the Solid 
Rocket Motor seal erosion team) was made on 19 July 1985. This attempt virtually failed and resulted in my writing 
memo 2870:FY86:073. This memo finally got some response and a team was formed officially. The first meeting 
was held on August 15, 1985 at 2:30 pm." The memo referred to is the one I read to the Presidential Commission on 
February 25, 1986, which was written to the vice president of engineering at Morton Thiokol on July 31, 1985. The 
memo ended by saying, "It is my honest and very real fear that if we do not take immediate action to dedicate a team 
to solve the problem, with the field joint having the number one priority, then we stand in jeopardy of losing a flight 
along with all the launch pad facilities." 

During this July period, NASA headquarters in Washington D.C. asked Morton Thiokol to prepare a presentation on 
the problems with all the booster seals. The presentation was prepared by MSFC on August 19, 1985, with Morton 
Thiokol personnel in attendance. 

Morton Thiokol was then asked by MSFC in September to send a representative to the SAE conference in October 
to discuss the seals and solicit help from the experts. I prepared and presented a six-page overview of the joints and 
the seal configuration to approximately 130 technical experts on October 7, 1985. However, I was given strict 
instructions, which came from NASA, not to express the critical urgency of fixing the joint but only to emphasize 
the joint improvement aspect during my presentation. 

Frustration with Lack of Management Support  

After my presentation, I asked for help in the form of design improvement suggestions, but no one said a word. Bob 
Ebeling and I spent the remainder of the convention time meeting with seal vendors whom we had previously 
contacted for help. From the beginning, the Seal Task Team was frustrated from a lack of management support to 
provide the resources necessary for us to accomplish our task. 

Temperature Forecast for Challenger Flight  

Accordingly, I wrote a series of very damning activity reports in which I left no room for error about how I felt 
concerning the lack of management support. Unfortunately, I never received any comments back and never knew if 
they had been incorporated into reports up through the management structure. 

The evening meeting of January 27, 1986, was the concluding event preceding the launch disaster. The major 
activity that day focused upon the predicted 18 degrees Fahrenheit overnight temperature. 
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A Management Decision Overrides a Recommendation Not to Launch  

The major activity that day focused upon the predicted 18 degrees Fahrenheit overnight temperature and meeting 
with engineering management to persuade them not to launch. The day concluded with the hurried preparation of 
fourteen viewgraphs which detailed our concerns about launching at such a low temperature. The teleconference 
with Kennedy Space Center (KSC) and MSFC started with a history of O-ring damage in field joints. Data was 
presented showing a major concern with seal resiliency and the change to the sealing timing function and the 
criticality of this on the ability to seal. I was asked several times during my portion of the presentation to quantify 
my concerns, but I said I could not since the only data I had was what I had presented and that I had been trying to 
get more data since last October. At this comment, the general manager of Morton Thiokol gave me a scolding look 
as if to say, "Why are you telling that to them?" The presentation ended with the recommendation not to launch 
below 53 degrees. This was not well received by NASA. The Vice President of Space Booster Programs, Joe 
Kilminster, was then asked by NASA for his launch decision. He said he did not recommend launching, based upon 
the engineering position just presented. Then Larry Mulloy of NASA (who was at KSC) asked George Hardy of 
NASA (who was at MSFC) for his launch decision. George responded that he was appalled at Thiokol's 
recommendation but said he would not launch over the contractor's objection. Then Larry Mulloy spent some time 
giving his interpretation of the data with his conclusion that the data presented was inconclusive. 

Just as he finished his conclusion, Joe Kilminster asked for a five minute off-line caucus to re-evaluate the data, and 
as soon as the mute button was pushed our general manager, Jerry Mason, said in a soft voice, "We have to make a 
management decision." I became furious when I heard this because I knew that an attempt would be made by 
management to reverse our recommendation not to launch. 

Some discussion had started between the managers when Arnie Thompson moved from his position down the table 
to a position in front of the managers and once again tried to explain our position by sketching the joint and 
discussing the problem with the seals at low temperature. Arnie stopped when he saw the unfriendly look in Mason's 
eyes and also realized that no one was listening to him. I then grabbed the photographic evidence showing the hot 
gas blow-by and placed it on the table and, somewhat angered, admonished them to look and not ignore what the 
photos were telling us, namely, that low temperature indeed caused more hot gas blow-by in the joints. I too 
received the same cold stares as Arnie with looks as if to say, "Go away and don't bother us with the facts." At that 
moment I felt totally helpless and felt that further argument was fruitless, so I, too, stopped pressing my case. 

What followed made me both sad and angry. The managers who were struggling to make a pro-launch list of 
supporting data actually supported a decision not to launch. During the closed managers' discussion, Jerry Mason 
asked in a low voice if he was the only one who wanted to fly. The discussion continued, then Mason turned to Bob 
Lund, the vice-president of engineering, and told him to take off his engineering hat and put on his management hat. 
The decision to launch resulted from the yes vote of only the four senior executives since the rest of us were 
excluded from both the final decision and the vote poll. The telecon resumed, and Joe Kilminster read the launch 
support rationale from a handwritten list and recommended that the launch proceed. NASA promptly accepted the 
recommendation to launch without any probing discussion and asked Joe to send a signed copy of the chart. 

The change in decision so upset me that I do not remember Stanley Reinhartz of NASA asking if anyone had 
anything else to say over the telecon. The telecon was then disconnected so I immediately left the room feeling 
badly defeated. 

The Explosion of the Challenger  

I wrote the following entry in my notebook after returning to my office. "I sincerely hope that this launch does not 
result in a catastrophe. I personally do not agree with some of the statements made in Joe Kilminster's written 
summary stating that SRM-25 is okay to fly." 

As it turned out, I didn't agree with any of his statements after I had a chance to review a copy of the chart. A review 
of the chart will produce the following conclusions from anyone having normal powers of reason. The chart lists 
nine separate statements, seven of which are actually reasons against launch, while one is actually a neutral 
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statement of engineering fact. The remaining statement concerning a factor of safety of three on seal erosion is not 
even applicable to the discussion which had ensued for over an hour. Therefore, Morton Thiokol senior management 
reversed a sound technical decision without any re-evaluation of the data they had promised when they requested the 
caucus. 

The next morning I paused outside Arnie Thompson's office and told him and the manager of applied mechanics, 
who was my boss, that I hoped the launch was safe, but I also hoped that when we inspected the booster joints we 
would find all the seals burned almost through the joint, then maybe we could get someone with authority to stand 
up and stop the flights until we fixed the joints. 

It was approximately five minutes prior to the launch as I was walking past the room used to view launches when 
Bob Ebeling stepped out to encourage me to enter and watch the launch. At first I refused, but he finally persuaded 
me to watch the launch. The room was filled, so I seated myself on the floor closest to the screen and leaned against 
Bob's legs as he was seated in a chair. The boosters ignited, and as the vehicle cleared the tower Bob whispered to 
me that we had just dodged a bullet. At approximately T+60 seconds Bob told me that he had just completed a 
prayer of thanks to the Lord for a successful launch. Just 13 seconds later we both saw the horror of destruction as 
the vehicle exploded. We all sat in stunned silence for a short time, then I got up and left the room and went directly 
to my office, where I remained the rest of the day. Two of my seal task-team colleages inquired at my office to see if 
I was okay, but I was unable to speak to them and hold back my emotions so I just nodded yes to them and they left 
after a short silent stay. 

 

http://www.onlineethics.org/cms/7123.aspx 

 


