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1. General layout 

The solid rocket motor designed is a high powered rocket (HPR). It consists of a metallic 

casing closed at the top by a cap and at the bottom by a nozzle, which is made of steel. 

The propellant used is also designed and consists of a cold mixture of ingredients that 

will burn under high pressure to propel the motor and the rocket to which it may be 

attached. 

The motor casing and caps are made of the aluminium alloy Al 6082 T5, while the nozzle 

is made of regular carbon steel. The propellant used in this design is a cold-cast mixture 

of potassium carbonate (𝐾𝑁𝑂3) at a 69% in mass, iron oxide (𝐹𝑒2𝑂3) at 8% in mass and 

epoxy (𝐶16𝐻24𝑂4) at 23% in mass. It is used a rubber liner bonded to the propellant for 

both thermal protection of the casing and bonding of the propellant in order to keep it in 

place while it burns. The seals are made using rubber O-rings and the caps are fixed in 

place using bolts. 

 

Figure 1: Motor prototype. 
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2. Specifications 

Here are presented the main parameters defining the designed motor’s performance and 

other parameters of interest. 

Parameter Symbol Value Units 

STRUCTURAL PARAMETERS 

Structural design safety factor 𝑆𝐷 1.5 − 
Design pressure 𝑃𝐷 17.33 𝑀𝑃𝑎 

Ultimate pressure 𝑃𝑈 33.618 𝑀𝑃𝑎 
PROPELLANT AND COMBUSTION PARAMETERS 

𝑲𝑵𝑶𝟑 mass fraction 𝑓𝐾𝑁𝑂3 69 % 

𝑭𝒆𝟐𝑶𝟑 mass fraction 𝑓𝐹𝑒2𝑂3 8 % 

 Epoxy mass fraction 𝑓𝑒𝑝𝑜𝑥𝑦 23 % 

Propellant density 𝜌𝑃 1.811 𝑔/𝑐𝑚3 
Combustion temperature 𝑇𝐶 1583.066 𝐾 

PERFORMANCE PARAMETERS 

Maximum chamber pressure 𝑃𝐶𝑀𝐴𝑋 13.88 𝑀𝑃𝑎 

Maximum thrust 𝐹𝑚𝑎𝑥 2286 𝑁 

Average thrust 𝐹𝑎𝑣𝑔 1845 𝑁 

Thrust time 𝑡𝑡ℎ𝑟𝑢𝑠𝑡 5.678 𝑠 
Total impulse 𝐼 10477 𝑁 · 𝑠 

Motor category − 𝑁 − 
GEOMETRY 

Nozzle throat diameter 𝑑𝑡 12.2 𝑚𝑚 

Optimum nozzle exit diameter 𝑑𝑒𝑜𝑝𝑡 51.87 𝑚𝑚 

Casing outer diameter ∅ 100 𝑚𝑚 
Casing length 𝐿 1000 𝑚𝑚 

Casing wall thickness 𝑡 5 𝑚𝑚 
Table 1: Motor specifications table.
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3. Conditions specifications 

In this thesis a design process of a solid rocket motor has been carried out, and anyone 

could use the parameters and conclusions of this project to construct his or her own 

rocket motor. However, some conditions have to be specified that are crucial to ensure 

the correct outcome of such a project. 

3.1. Legislation 

If the motor designed in this master’s thesis is fabricated and attempted to fly, the user 

must have the knowledge of what legal conditions apply to the use that is going to be 

made of the motor or a rocket propelled by it. As there is no specific regulation in Spain 

regulating the use of these devices, the norms proposed by the associations and clubs 

all around the globe apply. And of course, use always the maximum precaution and 

common sense. 

3.2. Technical 

All the design process has been done with certain requirements and limits in mind. The 

reproduction of this project has to be done accordingly to these requirements. If not, the 

outcome can be unsatisfactory or even dangerous when used. 

3.3. Manufacturing 

The construction process and techniques proposed in this thesis have to be carried out 

with the knowledge of the materials and their behaviour when undergoing said 

manufacturing processes in order to avoid an unwanted result or even potential injuries.  

3.4. Usage 

The use of the motor must be carried out by someone who has the correct certification 

for its power. The final product is a very powerful device and all the precautions have to 

be taken, including safety ranges and, if necessary, informing the surroundings of the 

activity that is about to be carried out to avoid any complain or alarm. 


