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Investigating

My Idea (Why Rockets?)

The inspiration for my topic has come from years of fascination. Since I
was of a very young age I've had an increasing curiosity for the universe and
what lies outside our atmosphere. Pursuing that curiosity, [ have read many
different books and watched numerous documentaries, enhancing my
knowledge of our universe as well as creating more of this urge to discover and
inquire. Back then, my dream was to become an astronaut and travel to space
myself, but more recently, [ have been gaining an interest in what happens
behind the scenes at companies such as NASA, the ESA, and SpaceX, and have
been fascinated by what the aerospace engineers do.

Whilst pondering for a good idea, [ began veering towards a topic with
relations to the subject of space. Many different ideas came into light, but I
ultimately decided to investigate the challenges that aerospace engineers face
when they build rockets, and this would be done through the creation of my own
model rocket.  knew [ would encounter a wide variety of difficulties in my
rocket, so it would help me imagine how much more difficult it is to construct
rockets that have to escape the atmosphere and survive the unforgiving
environment of space.

The construction of a model rocket was not the only product that I
pondered about, as numerous other ideas came to my head. The strongest
competitor was the construction of a Dobsonian telescope, which I could have
perhaps used to observe our moon. Although this idea was of a strong interest to
me, it is an extremely expensive product to build, with the designs I wanted
costing anywhere from £265 to the outrageous price of £1120.! This is because
telescopes require specially made and shaped glass, which costs a very large
amount to purchase, and an even larger amount to create by hand. Furthermore,
[ am more strongly captivated by rockets than telescopes, which is why I made
the decision to build a model rocket.

The Global Context

Another decision I had to make regarding my topic was which Global
Context [ needed to revolve my project around. Out of the six options, the one
most suitable was “Scientific and Technical Innovation.” My plan was to research
the basics of the science behind how rockets work—combined with the
foundation of prior knowledge that I had on the subject—and then innovate
technically through the creation of my own cheap, functioning, large model
rocket, which would be built from scratch.

Preliminary Research and Gathering of Information

When investigating the different topic ideas for this project, I needed to
conduct some simple, preliminary research to ensure that I understood certain
aspects of the creation of different products (in particular, the rocket and the
telescope).

1 Fox, Karen C. "How To Build a Dobsonian Telescope: DIY Astronomy Project."Popular Mechanics. Popular
Mechanics, 9 Oct. 2008. Web. 22 Jan. 2015.
<http://www.popularmechanics.com/science/space/telescopes/4286700>.

"Homemade 12.5 Inch Dobsonian Telescope." Instructables.com. Instructables.com, n.d. Web. 22 Jan. 2015.
<http://www.instructables.com/id/Homemade-125-inch-Dobsonian-Telescope/?ALLSTEPS>.
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To start off with, I looked at a variety of DIY websites, to see what kind of
steps would need to be taken in order to build the different products. I
discovered that Instructables (http://www.instructables.com) is a fantastic
website for the homemade creation of anything. Through this website, as well as
others, I discovered that model rockets are much, much cheaper to build than
telescopes, for reasons mentioned previously—such as the cost of the specially
made glass. Furthermore, Dobsonian telescopes are much larger than model
rockets, and therefore require a larger quantity of materials such as wood,
essentially increasing the price. The total price of the parts for the average
Dobsonian telescope appeared to cost between £250 and £400 in total.2 The
prices of model rocket parts vary between vendors, but all of my parts were
purchased for about £30, and only the parts of very large, high-powered rockets
would cost much more than that. It was easy to find the different prices online,
seeing as there is a very large range of companies that sell their parts through
the Internet (such as Estes and Apogee).

The other important piece of information was to get a general idea of the
difficulty of building these products. Unfortunately, I struggled to find this
information online, but my father has some good friends of his who used to
participate in model rocketry, so I spoke to them in depth, and gained some
valuable insight.

This information aided me in the decision of what to create as a product.
Speaking to the experienced rocketeers further increased my curiosity in that
field, so I decided to pursue rocket-building rather than telescope-building.
Furthermore, it is considerably cheaper to build a model rocket, which played a
large role in my final decision on the product.

2 Fox, Karen C. "How To Build a Dobsonian Telescope: DIY Astronomy Project." Popular Mechanics. Popular
Mechanics, 9 Oct. 2008. Web. 22 Jan. 2015.
<http://www.popularmechanics.com/science/space/telescopes/4286700>.
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Planning

The Goal

The goal that I formulated for this project was to learn more about how
rockets work and basic rocket science, through the means of designing and
building my own model rocket by December. A picture of the final rocket
can be seen in Appendix A. Although this was the original goal, this project
brought me so much more, especially since I now have a newfound interest in
model rocketry.

The first part of my plan to achieve this goal was to conduct a solid
amount of research into the basics of rocket science, as well as model rockets.
The basic rocket science would help me understand how rockets work, as the
topic is of great interest to me. Furthermore, it is useful to have a nice foundation
of knowledge whenever completing a difficult task, so this research would help
me understand how model rockets may apply this science. The research into
model rockets, however, was essential for my project. I needed to understand
certain aspects about model rocketry that are crucial for the construction of such
a product.

The next part of my plan was to design the rocket and plan its creation. |
needed to create more detailed specifications, draw sketches, and even predict
the flight statistics through the use of simulating computer software. All of this
would eventually put me in the correct position to actually construct the rocket
from scratch. Arguably the most difficult stage, this would put all my newfound
knowledge to the test, as rockets need to be constructed quite precisely to work
properly. Finally, I planned to launch my creation to see how it performed. All of
this would gift me with some valuable experience and tons of new knowledge,
essentially fulfilling my original goal.

The Global Context’s Effect

As mentioned previously, the selected global context for this project was
“Scientific and Technical Innovation.” Although it is difficult to innovate with
model rockets (as the hobby has been a popular one for decades, resulting in
current designs being very efficient and reliable), there are still minor ways in
which a person can innovate, specifically in the construction of the rocket. Due to
my lack of experience, I planned on encountering numerous issues, some being
quite difficult to overcome. The innovation that would need to be completed
would mainly be through the use of “out-of-the-box” solutions to the problems
that arose, as opposed to conventional ones.

The Original Product Criteria

As part of the early stages of the project, I also needed to set out criteria
with which I could assess the final product. Although simple, these were
important criteria that [ needed to adhere with. The first criterion was that the
size (height) of the rocket had to be between one and two metres tall, classifying
my model rocket as a large model rocket. The second was that the rocket had to
be re-usable, essentially meaning that the rocket needed to have a mechanism
that would deploy either a parachute or streamer. The third original criterion
was that the rocket would have to be able to launch to a minimum apogee of
1000 feet, as | was quite ambitious at the start (I later realised that this criteria
was practically unachievable with the resources and experience I had). The next
criterion was that everything required for the construction of the rocket had to
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cost less than £100 pounds, and the final criterion was that the rocket had to use
homemade rocket fuel (but later research showed me that this is illegal where I
live, and rocket motors must be bought through authorised companies). Despite
being the original criteria, these were expanded upon further in the project, and
the improved criteria were the ones used in the final evaluation.

Additional Research

The large amount of additional research that I completed during the
investigation stage of my project was crucial to the overall success. For the
majority of the time, the research remained on the Internet, through a variety of
useful websites and articles. To start with, I studied the introductory material of
rocket science, particularly looking at the four different aerodynamic forces (lift,
weight, drag, and thrust). NASA’s website (http://www.nasa.gov) was a popular
one for me, as it was very useful, explaining all of this information in an
understandable manner. It described the topics without the use of more
complicated, subject-specific vocabulary that only a certain number of people
would know, which was extremely helpful. I also came to the realisation that
certain sources can also be misleading and unreliable, such as forums or articles
written by those without credentials on the topic. I learned through this research
process to stick with better-known, more reliable articles from renowned
organisations (such as NASA). I began studying bits of information about the
authors of the articles I read (if provided) so that I could better understand what
kind of person was writing the information. Further information on what
specifically was studied can be found in Appendices B and C.

After learning about rockets in general, I conducted research into
different, important aspects of model rocketry. The first example of this was how
I could create my own homemade rocket fuel. Although I did find a way, further
research brought me to the important discovery that it is actually illegal in
England to create homemade rocket fuel due to safety concerns. As a result, |
then did some research into pre-made model rocket motors, just so I could
understand how they work and how they are classified. Another piece of
important information I required was the different materials that model rockets
can be built out of, which I got through numerous forums and articles written by
rocket enthusiasts that were found online. Contrary to my original belief, model
rockets aren’t actually made out of strong materials (like metal), but rather out
of materials with a very good strength-to-weight ratio, like balsa wood and
certain plastics.

Although this was the extent of the research I did during the investigation
stage of my project, I learned more valuable information in the subsequent
stages, especially tips and tricks that help during construction. Some of these tips
were obtained through means other than the Internet, such as books,
conversations with other people, and personal experience.
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Taking Action

Modifications to the Plan

As the project progressed, there were numerous modifications to the plan
based on unexpected events, ideas, and a handful of other reasons. One of the
largest and most helpful modifications took place during my designing stage, in
which I made the decision to attend a local Rocketry Society monthly launch day.
This experience gave me some incredibly useful information, as I spoke with a
large number of rocket enthusiasts, asking questions in all aspects of enquiry. I
had the opportunity to personally view a very large number of rockets, which
gave me a much clearer idea of what to expect. Furthermore, this experience
allowed me to form numerous relationships, such as with rocket part sellers,
who aided me in the future.

Another major alteration that occurred in the middle of the project was
the updating of the original criteria. This new set of criteria was more extensive,
detailed, and realistic, as a result of the research conducted in the investigation
stage of the project. Some new specifications that were added include the
maximum width and weight of the rocket, the classification of engine that would
be used, and the aesthetics of the product. The full table of specifications can be
found in Appendix D.

The other major alterations in my plan occurred during the construction
stage of the problem, and all of them were a result of problems that arose during
my original plans. One large example of this was during the process of building
and placing the fins. I encountered issues with the alignment and fixation of the
fins, as well as the precision of their shape. My original plan was valuably
modified to benefit the product, and details of the entire modification process
can be found in Appendix E.

Similar problems were encountered with the bulkhead, which is another
key component of the rocket. There were issues with sizing, fixation, shape, and
stiffness, all of which were overcome through multiple attempts. The final
solution was quite ingenious, and examples the use of my imagination to modify
the plan in a way that suited my needs. Further details on the modification of the
bulkhead can be found in Appendix F.

Personal Insights on Research/Process Used in Product Completion

In hindsight,  am quite pleased with the effectiveness of my research,
plan, and process used in the completion of my product. The research
successfully set me up with a strong base of knowledge, which allowed me to
continue with the project, as [ understood the necessary information. As
expected, there were gaps within the research that I identified further on in the
project, but those gaps were filled as time progressed, so the issue didn’t
escalate.

The creation of a plan was also a very helpful action that eased the
process of project completion. It allowed me to set goals, which in turn gave me
the required motivation to finish the rocket and process journal before the
deadline. It also allowed me to ensure that there was “cushion time” towards the
end of the project, to make sure that any problems that would inevitably arise
didn’t result in a disaster that would create an inability to hand the project in on
time. [ believe that the improvement of my goal and deadline setting will be
extremely helpful in the future, as  now understand my boundaries and limits,
so it will be easier for me to set attainable goals and deadlines in the future.
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The other undertaking that I truly believe to be one of the most beneficial
things completed throughout the process was the attending of the rocket society
monthly launch in November. I have mentioned it numerously on previous
occasions, but I simply cannot properly describe how worthwhile the experience
was. In all honesty, I believe that the project would have resulted very
differently (in a negative fashion) had this event not been attended, so [ am
extremely glad that I grasped the opportunity.

‘3 Projects teacher support material 8
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Reflecting

Evaluation of Product Against Criteria

After some thought, [ had deemed it more suitable to evaluate the product
against the developed criteria that were formulated later in the project (as
opposed to the original ones). [ was very pleased to notice that my rocket
fulfilled almost all the criteria and specifications that were created. For further
information on the exact criteria, see Appendix D. For starters, my rocket took off
successfully, and landed (in part) safely, hence completing the first criterion. The
second criterion, however, cannot fully be analysed, seeing as the altimeter in the
rocket failed to work, and therefore no flight data (specifically the apogee of the
flight) was recorded. I believe, however, through my own guesses, that the rocket
did reach a minimum apogee of 500ft. For a comprehensive report of the launch
day, see Appendix G.

The next three criteria—which place focus on the dimensions of the
rocket—were all fully completed. The rocket’s height was approximately 120cm
(between 100cm and 175cm), width was about 12cm (putting it well under the
maximum size of 20cm), and the rocket weighed much less than 1kg. The rocket
used a D-class motor and an ogive nose cone for the flight, which fulfils the
subsequent two criteria. The next criterion (which stated that the amount of
money spent on the rocket couldn’t exceed £100) was definitely achieved, with
all the parts costing about £30, and the altimeter costing a further £40. The
rocket was made only using materials specified in the research section of the
project, and it also had a parachute system built-in, making it recoverable and
successful in the 9t and 10 criteria. Finally, the rocket was painted (red, white,
and black), vastly improving the aesthetics, but the opinions of others were not
obtained, so this opinion is solely a personal one.

New Insights on the Topic

As predicted at the beginning of the project, this experience has offered a
huge amount of new insight into the topics of rocket science and model rocketry
as a whole. The additional research completed was quite extensive for an MYP
project, and the basics of rocket science (particularly the aerodynamic forces)
quickly grasped my attention. Surprisingly, though, a very large portion of this
insight wasn’t gained through the research stage, but rather through the
planning and creation stages. When [ was the individual who had to figure
everything out when planning and building, a whole new layer of knowledge and
understanding was obtained. The experience of applying my newly acquired
knowledge allowed me to identify what I didn’t truly understand, and what
required further research. Some examples included the understanding of the
parachute deployment mechanism, the interior structure of a model rocket, and
techniques used in the construction of such rockets. Furthermore, the new
insight has only further expanded my curiosity into the topics, so I believe this
project was a gateway for me to begin exploring the complex realm of rocket
science and how it’s applied on a smaller scale.

New Insights on the Global Context

Similarly to the topics, I also gained some valuable insight into my chosen
Global Context, which was “Scientific and Technical Innovation.” The experience
has demonstrated to me the difficulty and degree of imagination required to
innovate, specifically in the scientific and technological categories. My research
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led me to the realisation that unfortunately, in model rocketry, most innovation
has already been made, seeing as the modern version of the hobby has existed
since the early 1950’s.3 Despite this, I was still forced to create ingenious
solutions to the numerous problems that arose throughout the project. The
largest example of this was my decision to use a second engine mount tube with
a piece of balsa wood plugging the hole as a makeshift bulkhead. Details of this
decision can be located in Appendix F.

Development of the IB Learner Profile

There were three IB Learner Profile traits that [ believe developed the
most throughout the project. The first of these traits was to be knowledgeable.
Although I had a minuscule base of knowledge on rocket science, it was nowhere
near sufficient enough to carry out this project, and hence, a great deal of
research was required in both basic rocket science and model rocketry.
Furthermore, it wasn’t only the textbook knowledge that grew, but also valuable
designing and constructing techniques, which can be utilised in other fields
besides model rocketry.

The second Learner Profile trait that developed quite largely was to be a
thinker. I encountered numerous complex and serious issues throughout the
project, particularly during the construction section, as have been specified
previously in the report. In order to obtain solutions for such problems, I was
often forced to step back and analyse the situation in detail, in search for a
reasonable solution that would benefit the product as a whole. Although I
struggled with such actions at the beginning of the project, my ability rapidly
improved, and I am now confident with my decision-making in complex
situations.

The final Learner Profile trait that developed by a considerable amount
was risk-taking. Prior to the beginning of this project, I felt more comfortable
taking the “safe” option in most situations, as opposed to attempting something
slightly risky. This was mainly due to my fear of failure, and was a largely
problematic characteristic of mine. Throughout the project, I was forced to take
numerous risks; most of which ended successfully, but others didn’t exactly
result in the same fashion. [ was not disappointed by the “failures” (for lack of a
better word), but rather viewed in a different light, spotting areas for
improvement that could be developed on in the future. I believe that this is an
extremely important improvement of a characteristic of mine, as risk-taking is
quite essential for success in the future.

3 Stine, G. Harry, and Bill Stine. Handbook of Model Rocketry. Hoboken, NJ: ]. Wiley, 2004. Print.
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Appendix A

Evidence of my product, which is a photo depicting me and my rocket on
the day of its launch:

AN
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Appendix B
A section of my process journal that gives an example of some of the
research conducted:
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Appendix C

Another section of my process journal that gives an example of some
research that was conducted:
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Appendix D

A section of my process journal that gives a detailed view of the updated
and improved specifications/criteria:

OESTN/RLAN
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o) spechentions atbout-the (©2
’Iéi\:m is 0 doble of the s?cmﬁca\\ms

Category Target Description Test
What should it do? Take off and land safely Launch the rocket and see if it
performs correctly

How high should it fly? Minimum of 500ft to about a Place angtaltimeter on the rocket
maximum of 1500ft

Size? (Height) Minimum size should be 100 cm | Measure how tall the rocket is
and maximum size should be my
height (175¢cm)

Maximum width? The diameter of the rocket's Measure the diameter of the
body should be no longer than rocket’s body
20cm

Maximum weight? Maximum weight is 1kg Weigh the rocket

What type of engine should it D, E, or F class motor Cannot test

use?

Type of nose cone? Uses ogive nose cone Cannot test

Maximum amount of money No more than £100 should be Check total amount spent at end

spent on the rocket? spent on the rocket of project

Materials used? Only materials listed in the Cannot test
research section

How will it be recovered? The rocket will have a parachute | Make sure the parachute is on
attached to it and works correctly

Aesthetics? Paint the exterior of the rocket to | Ask friends about the looks of the
make it look nicer rocket
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Appendix E

A section of my process journal that describes the modifications made to
the fins of the rocket after problems were encountered:

i ¥
B
vl

A TION : S o 8% Nexewber |
i[)ﬂj‘ﬂuﬂ#l()ﬂ of Fi0s (312 Ockec- 8% LNm,rqu Nower

1A Due o e condhails, 't wes more effechve 40)’@{% this fc_l;ﬁa_ﬁi

¥y

Dsscriptian of First fff‘fcm;f-‘

My £irst attempt at the £ins Started with me drawing Zhe trapezoidal fin Shapes onto the
Sheet of balsa weood I had purchased. These trapezoids had a base Tha was 120mm long, a
/Jeigfn‘ of §0mm, and a Seweep /erﬁ't_‘/: (fe'gz'f.r of Smaller base) of scm. After the desi were
dravon, I ced Them out by hand with the modelling bnife and wsed a reder so I could get the
ced as clean and Straight as possible. I then Sanded all of 2he £ins, and started 2o glue Chem on
withowt any quidance, as accurately as I could. For Some unfortundte reason, the £ins
woeldn? align very nicely, and the £ins were constantly shifting after they Aad been Stecck down.
Fuerthermore, the adhesive wasn'? Wﬁlg as the bond was very weak and the 4irst two £ins I
was putting on fell ofF after 30 minutes. A this point I knew I had a probles, becatise The
Japenchy date was two dass asay and I s2ill needed 2o sSomehows cram The creddion of the rest of
Zhe rocket in one day. e edr'o'bg that it was practically fm,ﬂc.\ss-'é/ez Zo achieve This task, I did
Some research and it turned oud thad ancther rocketry club— [ Y—had a Scheduled
Jagench dite the week after (§ Nevember). Having Set this as my new dim, I relaxed a bit and
retried the creation of the £ins, but tHis tise, much differently and in a much better fashion.

Description of Second Hitempt:

For the second attempt, I realised that I had the cpportunity to complete 2his Stage
mecch more accurately. The £irst 2hing 2hat needed improving was the positioning of the £ins, so
I purchased a 5&;’//05& J9 online from the United States So it could be shipped here. This J9
locks the body tube in place, and has lockable metal railings thad line up the Fins perfectly and
Aold Them in place whilst the glue dries. BAilst wating for the arrival of this jig, I looked g
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Gth 1
Conchuchisnd Bas (312 Dbt  Hberiee) — oo

afternatives for the cutting of the #ins. I remembered that the school owns a laser cudter, so
Z spoke 2o my Design Leacher and he agreed o fot re wuse the epuipment with A's supervision. I
designed 2he £ins in a Slightly different manner, creating a trapezoidal +in that had a right angle on
one of its Sides, but Still had the sarte mgjor dimensions, and put the design into the software
For the laser cutier. The machine then got Lo work, and cud extremely precise £ins for sy
disposal. I also redlised that the sheet of balsa woed that I had wused Zo cut the £irst £ins
was bent slightly, so I cut the necw £ins out of the sheel of basswood that I had al/so
brouglt with me. I sanded the edges as well to ensure ¢hal each edge was Flat, and rowunded 2he
leading edge of the each #in Zo reduce the drag produced by the £ins. Once the quilletine jig
Finally arrived, it was time to glue the £ins on. For added precision this time around, I used a
Sheet of paper to design a placement guide For the £ins, which meart that they would be evenly
Spaced ot around the tube. The findl improvement during the gluing process was the use of a
different 3/4(/"5 fmﬁn?ue, which I had read about in a book, called the dowuble Jo:'nt 3/ae bond.
Basically, I applied a lajer of 5/a¢ Zo both the éoay twbe and the £in, let it dry Ffor 15 minutes,
and then applied ancther lajer Co each and pressed it together. This bond makes sure 2hat the
glue bonds to other glue, creating a much Stronger and firmer fold.

évaluation:

The credtion of the £ins was definitely much For difficult and time consuming 2han the
creation of the motor mount tube. I encourtered numerous problems along the way that
forced me to mafe improvement's, and I believe that this only benefitted me. The decision to
postrone the launch date was crucialy because I honesthy do not think that I wouldve been
able to £finsh the rest of the rocke? in the remaining day, and even then, T still had guite @
c/la//e'ge Zo finish the rocket by the F Neovember. The extra time allowed me to sit back and
rethink how I was credting the #ins, and LHis improved the result phencmendlly. ¥ad ¢he original
£ins been used, the lack of accuracy and guality might have had a very large impact on the
Stability and ocdcome of the #1ight, So the new, precisely made £ins were a major upgrade. I
believe that the creation of the £ins helped improve my problem-solving skills, because there
were numerous improvements that I had to make, and they all reguired me Zo Lhink differently.
Problem-soling hasn't aluways been my Stromgest aspect, so I am pleased that I managed to 4ix
what went wrong and end up with a £indl product that was done as accurately as I possibly

could ve done it.
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Appendix F

Another section of my process journal that describes the modifications
made to the bulkhead of the rocket after problems were encountered:

= TN n o Bk 5 Ok W Nobe) T ]

| ¥ 0k b b fﬁisﬁs t Was Mok FFccRm k *ff this :}fﬂwm

Description of First Aztempt:

My £irst altempt @t the creation of a Seelftead started eoith Zhe Simple wse of the
Sedthead purchased from [ The bulktiead I was eesing needed to both help the
g’,'ec:z'ion of the parachute and hold the parachudte as well. 3)&5}71'{3 ée:'ng Shaped so that if
Sheeld £1¢ persectly inside a BI=30 body tube, it simply wouldn't £, so I resorted o
Sanding Zhe edges o credle a Smaller circle. Not only does this Zake a very, very long Time, it
a/So distorts the perfect circular shape, M@(’r’rg it more difficelt to £t into a circular
d’eS{sw. Nonetheless, I still attempted to make this work, and sanaged Zo reduce the 5ize of
the circle significantly. One other problem encocurtered was the fuct that the screw eye had
Sarely ampthing Lo be screwed irto, sa I cut wp small pieces of wood and glued on Zop of
the other o create Something For the Screw Zo grasp on Zo. Once 245 was all Finshed, T
Zried Zo 12 The bulbhead info the tube, bert its distorded desigh meant that it didn'? stick very
well) even when accompanied with glee. Unfortunddely, bulfheads need Za be placed very
tighthy, because when the parachute deploys, the sudden change in speed means that a lot of
Fforce will be placed on the bulkhedad, and it needs to remain in place. Ke ealising That this
Simply weoeddn't do, I had to lock @ other options.

Description of Second Aetempt:
In an altempt o improve 2hings, I decided to create 7y oron Bulkheads that weoeld be the
Correc? Size. f?fowg wnth the Final Set of Fins I wused on the rocket, I went 2o the .De.sign lab
in School and wsed the /aser cudter to deSign and create perfect cireles out of tough
Plywood thdt would £t exactly into the tube. I cout multiple ores, and 2his time around, T L’
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Conchon of Qulbhead @12 Ol 1H® Nevenber)

3/aed meiltiple bulfheads Zogetfer. The £irst reason LAIS was done was so TAR the screw
eye cowld hae meore wood Zo dig inte, and Secondly, Lhis creates a larger Surface areq over
which glece could be applied, meaning Lhat it woeld stick even more solidly into the tebe.
Farthermore, glete isn't actually reguired for this bulkhead, becawse its extremely tight it
reans 2hat @ friction bond will be substantial to withstand the forces. Using this ideay I
Jammed the balkhecd into the tube, and it it perfectly (and very tighthp). I pect it through
Sonte tests to make Sure That it could withstand some forces, éy‘ fnad’rlg i and pa/ﬁlg on
the Screw to See that nothing broke of¥. Once satisfied, T placed the upper tube into The
Jower tube, and that's where I neticed a problem. The bulkhead made that part of the tube
vary StiFF, and the upper body tube didnt £i¢ very well into the lower body Lube.
Unfortunately, 2his is a major probles in model rocketry, because it is crucial that The two
halves can Separate easily, so that the parachite can be deplayed with ease. Kealising that I
had yet ancther probles on sy hands, it was back to the beginning and I needed ancther
Solution

S

CREATION

Description of Third Attempt:

At 2his poirt in Time, I was in guite a desperate position, becaitse I needed to 2hink of a
Solution very ?M’c-(’/y, as the launch date was in tweo days. My dad was checking the website
Yo confirm the location of the lawnch Site when the cleld released an announcement Chat due
Zo very bad wedther corditions that were predicted for the entire weekend, the launch date
would be postponed by a week o the 167 Nevember. THis news coeldn? hae come ot a
Better time, becarse now I could afford to think aboed a solution for a while. Just when I
had thought T was out of ideas, a great one popped into my mind. I had previously Suilé a
Second motor mount for back up, and it £t perfectly into the body tube. By gluing This into
the upper body Lube, all I needed o do was plug the hole of the tube and it credted a
mckeshitt” bulbhead.” T decided o use a balsa wood adapter orignally designed for the Comet
Chaser (the First of the two practice rockets I beilt) and gleed it into the fole wusing s
sunitte epoxy adfesive Cwhich is Varypoa/un‘ﬂ&(/). Now, I Aad a piece of wood into which I
could put the Screw eye, and I hed something TAT the ejection charge could push of ¥ of to
Separate the two halves of the rocket d’an’;g f/{g/yz' 5 (7
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Evaluation:
Sirnlarly o the credtion of the £ins, the credation of @ bulkhead was a lot harder Than

expected. I faced numerous problems, and it Look Three altempts to £ind Something that
worked. Yet aja/'n, Zhe ,9052‘/0111/5 of 2he launch date éy 2he clud gave me Some e A-needed
Zime, and allowed me to ponder solutions o the different problems tha kept arising.
Howoever, T do feel like the findl " bulkhead” that was used inthe rocket perhaps wasn Z 2he
best solution in Lerms of efficiency (2he second idea did Zhe t/'aé perfectly with a tougher
//yu)ood), bud despite His, the Findl Soludion was Zhe only one that solved all the problems.
IZ is a 6/{3/7{/}/ n‘séy Soliution as well, bt I believe it was a risk worth t'a(’flg. 43&/», Z
believe that this section improved rry proé/em—&o/vira skills, and re?uired me Lo Lhink out-of-
2he-box guite a 4it, formulating a solution that I previously would have never thought of.
This section also made me redise that I showld Ve done more extensive research into
bulbheads, because surely there is a much Simpler and efficient Solution for larger mode/

rockets.
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Appendix G

A section of my process journal that gives a comprehensive report of the
launch day as a whole:

CREATION Nowenoer

Descighen of Loundn Dby O Noesher)
| 100 ko i combriaks, F wns wore Bechie b e s stckon

The day started owt with puite Some Lerridle weather, as it was raning and eindy in the
POrAING. I checked the i '?oc.(‘et‘ry website, and it Seemed as if the latnch woeld go on
despite the ran, because the weddther was predicted to clear up at around noon. My Ffarmily
dind I,va:{’ea’ Zhe car with the rocket as well as afl the dools and ayaipmenfljas‘f in case

/.-ey were needed. Hfter a 2 and half hour car drive, we findlly arrived at the lacnch Site in
) which is northeast of T 1 T¥ had Stopped raining, Sut was Still overcast
with low Visibilidy, which mearnt 2hat nobody was allowed 2o launch a rocket above 1000FE.
THis wasn'? a probles for me, as sy rocket was predicted 2o #ly no higher than s00#¢, and
Zhe terrible weddher conditions of the day meant that it probably weuldnt even reach that
Hreight.

Once T Aad he trank c/’my car set up with the rocke?, I went and purchased the last
2hing I needed, which was a Diz-s metor (D12-35 were not avdailable, and this will be expanded
wpon later). I set wp the motor insSide Lhe motor motint, Seciured ity and prepared the rocket
For Flight. This included attaching the paracherte, stuffing the rocket with receovery wadding
Cshich protects the parachite from the heat produced by the motor), and storing the
parachute inside the body tube for fight. I also set up the aftimeter, and now, I was
completely ready for lacnch.

Jeest as I Aad Finished pr%par;rg Zhe rocket, the weddher worsened once more, as the
wind picked wp and it started Yo rain agan. Knowing I needed to larnch the rocket as soon as
I could, the launch range officer helped me set the rocket wp on the launch pad, and
connected the electrical wires o the motor of the rocket. we moved back 2047, Switched on
Lhe Jaunch controller, and I pressed the button, Sut the rocket didn't tafe of . After
standing down the launch, the range officer checked That The wires were hoofed up
correctly, and we Zried once more, but yet again, the rocket failed 2o launch. This Zime
arocnd, we checked Zhe ‘:9""!‘"”_‘3 ;’/a’g, and realised that it had birnt itself owt and that was
why Lhe recket wotldn't lacnch. After guickly replacing the igniting plug, I Cried for a third
Zime, and This Cime, I had a lacnch.

The rocket shot of ¥ of the launch pad peeite cell, bett 4 guSt of wind tifted its course
by a bit instead of Straight up. Despite 2hiS, the rocket continued into the dar, coastad,
reached its apeges, and then began Fulling back down to the ground as the parachute didn't
deploy ot gpogee fike it was supposed to. It 5&3&/) mac/craz‘a}g fafz‘u: faicéty Zowards Che
growund, and finally, once the rocket was about 15m from impact (and Zravelling peite fust) the
sarachite Finally depleed. tUntortunddely, the sudden change in Spesd meant hat the two
halves of the rocket were ripped apart and both At The ground pretdy hard, as they were only
Slowed down a &it. After a‘na/y&)g 2he JG/’M&E, I noticed that the top half of the rocket
landed nose £irst into the grocnd, and remaned perfectly infact, as the plastic nose cone is
guite Lough. The bottom half, however, Aad one of ids £ins broken of ¥, as 2hat specific Fin
Yook the brumt of the force. I also realised that it was the screw eye That was ripped out
of the balsa weody and that was why the Lwo halves didn't remain together. Furthermore, the
aftimeter didn't record any data, chich was very confusing for me as I was sure I had set it
up properly and that it was ready for -/5’::9/7:‘.

- Y
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Opstriien of Lound Oy (62 Notnber)

Although it may appear as if this #1ight was a failure, I was actually guite pleased
with the £act that the rocket even made it up a couple hundred Feet into the ar. The damage
Zo the rocket is very easily fixable eith strong glue, and £in breaks are very common in mode/
recketry, even when parachutes deploy properly. Frthermore, everything Chat went wrong was
all tied back Lo two Lhings, which were the weddher and ejection Lime of the metor. For
Starters, wind and rain are the two conditions in which it is best not to Fly a model/ rocket.
They can easily turn rockets off~course, and have a high chance of causing problems during
the Flight. Nonetheless, I made the decision to go 2hrough with the latinc by becawse I had a
Strong drge to See 2he rocket I Spent So long designing and building in action. As a result of
latinching i in these conditions, the rocket's flight path was distorted and perhaps that
could have had an effect on the outcome of the F1ight and why the parachide deployed so
lide. Perhaps, had the conditions been nicer, the gpogee of the 11ight would have been higher
in 2he sky, and the rocket's Klight time would have been longer. As a result, the parachute
would have deployed earlier.

The other (larger) issue that resulted in the damage was the ¢jection time of the
motor. The simulating softeware showed me that the optimum delay time was 3.4s Seconds,
meaning that a Diz-3 meator would have been best seited For the Flight of this rocket.
Untortunately, come the day of 2he launch, those motors were not available, so I settled on
a Diz-s, haping that it would still work fine. Contrary o my belief, Che s~second delay charge
did not work very well during my £1ight and is the exact reason why 2he parachute deployed
So late into the #light. Wad a Di2—3 motor been wused, the parachute would have deployed o
apogee, and the rocket would have flodted down gertly and retirn wundamaged.

The largest thing that this launch has taught me is the importance of ejection Liming.
The lavnch of my own rocket has Showed me how much of a difference two Seconds can
mcke. Despite Lhis problem technically being owd of my control (the motor I needed wasn 7z
available), it may be a better idea in the future to order the motors online prior to the day of
2he lapnch. I have a/so learned about the importance of weddher corditions, and perhaps
Some pecple may think it would Ve been a better idea to call of ¥ the launch and wat for
better wedther. Unfortundely, this was my last epportunty to launch the rocket, and T
really wapted to see it go up, so I made the decision to launch it in the ran and cwind, and
Still stand by that decision. The damage caused is very easily fixable; o I believe Zhat the
Flight was a success overdll.
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