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Aerospace Flap Actuator
A flap actuator is mechanical device used to adjust the flaps on an aircraft's wings. The flaps are adjustable control surfaces on the rear edge of the wing that are extended or retracted to adjust the profile and surface area of the wing to facilitate efficient flight at low airspeeds. The flat actuator is typically a lead screw type of mechanism driven by an electric or hydraulic motor. The actuator is mounted in a fixed position within the wing and features a moving nut on the lead screw with an integral bracket attached to the flap assembly. When the actuator is activated, the lead screw rotates, moving the nut up or down its length, extending or retracting the flap as it does so.
A power screw is a mechanical component which is used to convert rotary motion into the linear motion. Sometimes a power screw is also known as translation screw. It uses helical motion of screw to transmit the power rather than holding the parts together. 
Applications of power screws
· It is used to raise the load e.g. screw jack
· It is used to obtain a precise motion e.g. lead screw of lathe
· It is used to load a specimen e.g. universal testing machine
· It is used to clamp a workpiece e.g. vice

Parts of power screws

A power screw has following three parts.
· It consists a Screw
· It consists a Nut
· It consists a part which holds either nut or bolt in place
Depending on the type of holding arrangement power screws can be divided into two parts
· Screw moves in axial direction and nut kept stationary. E.g. screw jack and vice
· Nut moves in axial direction and screw kept stationary. E.g. lead screw of a lathe.
An electric linear actuator range includes a variety of quiet yet powerful devices to accommodate a number of applications that require precise movement in a linear motion. They are ideal for applications where installation space is limited, such as a window opener or an adjustable car driver. Unlike conventional electric motors that move in a circular motion, linear actuators operate in a straight line. As a result, an electric linear motion is capable of pushing and pulling along with the ability to slide, tilt, lift and drop making them a versatile and reliable device. The RS PRO linear actuator range features a variety of load capabilities, stroke lengths and speeds. RS PRO linear actuators also feature a limit switch that prevents the device from burning or stalling the motor once maximum stroke length is achieved, ensuring a longer lasting device with minimal maintenance.
An electric actuator is a device that can create movement of a load, or an action requiring a force such as clamping, using an electric motor to create the necessary force.
 
How does an electric actuator work?
 [image: electric actuator cross section diagram]
 
An electric motor will create rotary motion as the spindle, or rotor, rotates. The motor spindle is directly coupled to a helical screw, via the drive shaft, which in turn rotates in a ball screw nut.
As the spindle rotates the ball screw nut is driven forwards, or backwards, along the helical screw.
A hollow piston rod is attached to the ball screw nut and this creates the linear motion out of, or into the actuator as the motor rotates clockwise or anti-clockwise.
How does a spur gear work?
The simplicity of the spur gear tooth design allows for both a high degree of precision and easier manufacturability. Other characteristics of spur gears include lack of axial load (i.e., the thrust force parallel to the gear shaft), high-speed and high-load handling, and high-efficiency rates. The lack of an axial load is due to their involute profile. An involute gear profile is the most commonly used gearing system. In an involute gear, the profiles of the teeth are involutes of a circle. An involute is a kind of curve that is dependent on another shape or curve. It is the path taken by the end of an ideal string as it wraps around a curve. Because of this form, spur gears only produce radial forces. An involute gear tooth meshes with another gear at a single point of contact where the involutes meet. The point of contact transfers along the tooth surfaces as the gears turn, and the line of force is tangent to the two base circles. In this way, the gears follow the fundamental law of gearing, which says that the ratio of the gears’ angular velocities must stay constant throughout the mesh.
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Performance 
· The speed of the actuator needs to be at a moderate speed so that the movement will not exceed its maximum load of 5kW/N.
· This will be used discontinuously as is only used in take-off and landing
· Loading will depend on the pitch angle of the wing and the air speed
· Speed limit will be need as high airspeed will cause failure
· This will be used twice every flight.
Environmental
There are multiple environmental factors that we have to take into account such as:
· Temperature range due to change in altitude and location
· Humidity due to change in altitude and location
· Air pressure changes due to change in altitude
· Shock loading can occur due to the drag of the air resistance relative to its speed 
· Microscopic dirt is in high abundance at altitude in the clouds which can build up over time
· There are multiple corrosive fluids in the wings such as anti-freeze, oils and fuels
· Vibrations can be a major factor which cause failure over time.

Life in Service
The life in service will depend on the number of flights rather than a designated time. For example every 1,000 cycle’s maintenance or a replacement should be done.

Maintenance
· Service should be done depending on its use

Product cost 
· Due to this being in aerospace cost cannot be compromised.
· Cost can also vary depending on the airframe 
Competition
FAULHABER offers the largest consolidated portfolio of miniature and micro drive technologies available in the world today. Our Product catalogue helps you to comfortably find and compare the right product in a few steps. FAULHABER is a leading supplier in the area of high precision miniature and micro drive systems. FAULHABER offers the most extensive range of miniature and micro drive technologies available from a single source worldwide. From high performance DC Motors, BLDC Motors, to Linear Motors, and Stepper Motors, each drive is designed to achieve maximum performance in minimum dimensions and weight. Matching precision gearheads, encoders, linear components and drive electronics are available to complete the system.
Shipping
· Due to device being so small we will be able to package it for all types of transport by Land, Sea and Air.
· This can be a universal device so with the correct certification this product could be sold worldwide.
· To make deliveries faster round the world we can have multiple distributors in each continent which. It is also makes it cheaper postage as well for us and the customer.
Packaging
· Protective packaging will be needed to be protective to the actuator in transport
· It must also withstand from getting wet and damp in storage and transport so a waterproof packaging will be required as well. 

Quantity
Production will airy depend on the demand but as said previously said, I would create different distribution centres across the globe. Therefor a stock pile will be needed but this will vary depending on supply and the ability to secure contracts with other companies.

Manufacturing
Depending on the quantity that is needed will depend on what manufacturing techniques will be used. If a high number of actuators are needed an automation possess will needed due to the high numbers. Although this would have a high initial cost the cost per part will reduce depending on how many are produced.
Size 
The size we differ depending on the exact design brief and the specification needed. Although trying to keep the actuator will be highly beneficial as it has to fit within the wing and its allowed housing.
Weight
Once again the weight will differ from different variants. Although weight is a significant factor because by making the plain lighter you are able to carry more weight for flying.
Aesthetics
The aesthetics doesn’t really matter as is will be housed within the wing. Although having the correct finish can stop degradation and weathering on the part.
Materials
For non-moving parts I am looking to use L168 aluminium as it is regally used in aerospace already. For any moving parts I will use a hardened steal to minimise any degradation on the gears etc.

Product lifespan 
To find out the lifespan of the actuator we can look at testing until failure once you have found its failure point you can then work out its life span. Then recommend when the product needs to be replaced.

Standards and specification
I shall be following the SEA standards which states:
Universally Accepted: SAE standards are used extensively by companies and consultants around the world. SAE is also actively involved in global standards harmonization efforts.
Industry Relevant: SAE develops aerospace standards rapidly, allowing users to stay current with the latest trends and technology in the industry. On average, SAE publishes 72 new aerospace standards each year.
Always Current: SAE standards are frequently reviewed and updated, so users are assured of having the most current information available. On average, SAE updates approximately 10% of its aerospace standards each year.
Historical Perspective: With standards available back to the early 1900s, users can trace the progression of key technologies and components to gain a broader understanding of market needs and changes.
Ergonomics
The Part should be easy to access for maintenance the manufacture will set the required toque needed to hold the actuator in place. The product will run off universal housing and bolts so that it can be integrated into planes that are already in service. 
Customer 
We will have two types of customers:
· Firstly we will have the Consumer customer which would be a plane owner doing their own maintenance to it and using our product.
· Secondly the contracted customer which we would include in a complete airframe

Quality and reliability
We will stress test the product to check its reliability and quality there are multiple aerospace standards, but I will follow AS9100as it is a widely adopted and standardized quality management system for the aerospace industry.
Shelf-life storage 
If this product is stored correctly in a dry and at room temperature therefore, I believe that the shelf life will be infinite 
Time scale
As this product is starting from scratch this could take months to design and simulate the stress and resolve these problems. Then once a prototype has been made and we are set on our final design we will then have to send it to third-party testing as well as in house testing.

Testing
Once we have the product that we are ready to sell it will firstly be sent off to an external testing company where they will do standard testing on the part and then give it an industry grading of the product and see whether the product is suitable for aerospace. If this passes its test and no improvements are needed to be made will then be able to sell the product. Although we have the certification to sell this product, we will still do in-house testing which will mainly be repetitive testing, which is assessing if any problems arise over time when using the product.
Safety 
As there are electrical components in this product and also moving parts means that there are certain regulation to follow under the health and safety act etc 1974.
Patents
Once I have created the product I will apply for a patent as it can take years for it to be accepted.
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