ROCKETS

By Student Name

INTRODUCTION


My brothers and my dad think rockets are the coolest things. I didn’t think there was anything cool about rockets until I tried to build and fly a rocket.

HISTORY OF ROCKETING


The Chinese were the first on record to launch a rocket in the thirteenth century. They used something called a “fire arrow” against the attack of the Mongols. Then as technology grew, the Chinese began experimenting with gun-powder rockets. They attached bamboo tubes to arrows and launched them with bows. Soon they figured out when they used gun-powder, the rockets could launch themselves. Then because of war, the use of rockets spread quickly across Asia and Europe. Italy designed a rocket-powered running surface torpedo to set other ships on fire. Many other uses of rockets were known because of war. For example, each side used rockets in the American Civil War.


By the eighteenth century rockets were used less and less for war because guns, rifles, cannons, and other weapons were available. People also started to use rockets for fire works. Then in 1720 a Dutch professor named William Gravesande started to build very powerful rockets. He built many rockets that weighed more then 45 kilograms. When he launched his rockets, they were so powerful that the flames from the rockets burned holes in the ground. In 1898 when he was just 16 years old, Robert Goddard set a record for rocket height. His rocket flew 12.5 meters high.


By the turn of the 20th century, rockets had become so powerful that people got the idea to send rockets into outer space. When Goddard was a graduate student he wrote a paper saying that a rocket should be flown to the moon. At the time most people thought Goddard’s idea was crazy. So when he was asked to help research rocket science in America, Goddard refused because people had laughed at him.


It wasn’t until 1942 that the first A4 rocket was launched. On the first try, the rocket flew only about one-half mile into the clouds and landed in the ocean. On the second try, the rocket flew about 7 miles high and then exploded. On the third try, though, the rocket flew about 120 miles and landed on target. This marked the beginning of the space age.

RESEARCH

Newton’s Laws


Sir Isaac Newton’s first, second, and third laws of motion apply to rockets. The first law is about inertia. It states that an object at rest tends to remain at rest unless acted upon by an outside force. In other words, you need some kind of force to move the rocket. The third law states that for every action there is a reaction equal in magnitude and in the opposite direction. That means that when the engine ignites the thrust of the engine pushes down on the launch pad and the rocket goes up. The second law states that an object in motion tends to stay in motion unless acted upon by an outside force. That means that as long as the rocket has thrust it will stay in motion. The speed of the rocket will depend on the thrust created by the engine. When the thrust stops, gravity takes over and the rocket falls to the ground.

Kinetic and Potential Energy


Kinetic energy is the energy a body possesses because it is in motion. Potential energy is the capacity for doing work that a body possesses because of its position or condition. Potential and kinetic energy apply to rockets. If the rocket takes off, it has kinetic energy. However, if the rocket does not take off, it still has potential energy.

Mass and Velocity


The mass of your rocket determines how powerful your engine needs to be. The size of the engine will determine the thrust of the rocket. Rocket engines are designed to lift off a specified amount of weight. If a rocket weighs more then the maximum amount the engine can lift off, the rocket cannot reach a high height. If the rocket weighs less then the maximum amount the rocket can lift off, then the rocket will go very high. Thus, if your rocket is very light and you use too powerful of an engine you may never see the rocket again because it will go so high and far away.


The velocity is the speed and direction of motion. The speed is determined by the power of the engine. The direction will be the angle of the launch rod unless there is wind. The wind can change the direction of the rocket after it is launched. The velocity affects how stable the rocket is in the air. 
THE ROCKET MODEL

I wanted to launch a model rocket so I could experiment with what I had learned about rockets. I decided to make my own rocket. I could make it sturdy and it would not cost me as much money.

Building the Rocket


I built two rockets. When I made the first rocket, I made the body tube out of PVC piping. I used plastic for the fins, straw for the launch lug, oak wood for the nose cone, fire-resistant wadding, and a white trash bag that I cut up for the parachute. I glued an elastic cord onto the body tube and tied the cord to a hook that was screwed onto the nose cone. That kept the nose cone with the body tube.


To make the shape of a cone for the nose cone, I used the band saw and I cut the sides off a square piece of oak wood. I cut the balsa wood as close as I could to a cone shape and then I took the piece of wood to the sander. I sanded the balsa wood until it was smooth and had a dull tip.


To make the parachute, I took a white trash bag and traced around an Estes parachute my brother had. I then made a hole in each corner of the hexagon shaped parachute. I took a piece of thread and then tied a knot in the hole and put a piece of masking tape over the knot to assure the string would stay in.


To make the launch lug, I cut a piece of straw to a length of 1 inch. I used a C6-5 engine because the biggest engine that could fit in my engine holder and it had the maximum lift-off thrust. To make the engine holder I used a piece of PVC piping. To make sure the engine would not fly through the nose cone on lift off, I put a screw at the end of the engine holder in the PVC pipe.

Testing the Rocket


I was able to launch the rocket, but it didn’t go very high. I had not known that certain engines can only take up so much weight. The engine I had used was only meant to lift off 113 grams. My rocket though weighed 235 grams. Because of this, my rocket did not go very high and it did not go straight up. When I went to get the rocket, I could not find it because it was white and there were several inches of snow on the ground.

Rebuilding the Rocket


I knew I had to make a much lighter weight rocket. This time I had more information on the maximum my rocket could weigh for the engine I was using. So when I built the second rocket I made two changes that made the new rocket much lighter. I used lighter material and weighed the pieces for my rocket so it wouldn’t be too heavy. I cut down some cardboard tubing for the body tube. Then I cut down a regular 4 by 1 ½ piece of balsa wood for the nose cone. All the other parts of the new rocket were similar to the ones I used in the first rocket. I also used another C6-5 engine. But, I painted my rocket red to it would be easy to find in the snow.


My new rocket weighed only 105 grams. This time when I launched the rocket it was a success. It reached about 1,000 feet in the air, it landed safely, and I found it in the snow.

Safety Tips


If you ever want to build a rocket, here are some safety tips. When launching a rocket stay at least 15 feet away from the launch pad. Use only certified commercially-made rocket engines. Also make sure you use fire resistant wadding. If the rocket does not launch you must wait 60 seconds before approaching the rocket. Do not launch a rocket at anyone or any target. Use an open area to launch the rocket and only launch the rocket during safe weather.

APPLICATION


Now I know why my brothers and my dad think rockets are really cool. I learned a lot from this project. The information I learned from rockets can be applied to a job I might have in the future. The job I might have could be a rocket scientist or an engineer. Or if I want to be an astronaut or a pilot, I would know about speed and thrust.
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