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Lead Screws in Unmanned Aerial Vehicle

Product Capabilities

The role of technology

Rapid advances in technology are enabling more and more capability to be placed on smaller airframes which is spurring
a large increase in the number of Small Unmanned Aircraft Systems “SUAS" being deployed on the battlefield. The

use of SUAS in combat is so new that no formal DoD wide reporting procedures have been established to track SUAS
flight hours. As the capabilities grow for all types of UAV, nations continue to subsidize their research and development
leading to further advances enabling them to perform a multitude of missions. UAV no longer only perform intelligence,
surveillance, and reconnaissance (ISR) missions, although this still remains their predominant type.

Their roles have expanded to areas including electronic attack, strike missions, suppression and/or destruction of enemy
air defense, combat search and rescue, and derivations of these themes.

These UAV range in cost from a couple thousand dollars to hundreds of millions of dollars, and the aircraft used in these
systems range in size from a miniature weighing less than a few pounds to large aircraft weighing over 50,000 pounds.

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Helix products for a specific
application. While defective products will be replaced without charge if promptly returned, no liability is assumed beyond such replacement.

Lead Screws

Lead screws, acme screws, linear actuators and motion control systems on Unmanned Aerial
Vehicles (UAVs) are designed to perform under high force, with high linear precision and in wide
temperature ranges. The combination of these specifications makes using lead screws a viable
option for aerospace and unmanned vehicle applications.

Lead screws can perform in -50° to 140°F environments well when thermal expansion of the
stainless steel screws and bronze or polymer nuts is incorporated into their design. High forces
can also be managed by selecting an appropriately high tensile strength material for the nut.
Bronze nuts are used most commonly and polymers with glass, and Kevlar can also be used along
with a PTFE coating on the screw as a dry lubricant.

HelixLinear.com




Lead Screws in Unmanned Aerial Vehicle
Customizations, Accesories, and Applications

Lead Screw Customization

The design of acme nuts and lead screw nuts can easily incorporate other
components and customized mounting dimensions. Threaded inserts can
be added to the nut design using ultrasonic welding or using inserts welding
processes.

Lead screws can also be manufactured from a wide array of materials to meet
the specific requirements of UAV. The following materials can be used to
manufacture lead screws precisely and cost effectively.

e Titanium
Stainless Steel
Aluminum
High strength Alloys
e Bronze

All of these materials can also be used to manufacture hollow screws for
weight reduction purposes. The ends of the lead screws can be machined to

accommodate bearings, pulleys, couplings, motors and other components of the

assembly.

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Helix products for a specific

application. While defective products will be replaced without charge if promptly returned, no liability is assumed beyond such replacement.

MIL-Spec Greases

Mil-Spec greases can also be added to a lead screw
assembly with a PTFE coating for increased reductions of
friction.
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Applications

Below is a list of the types of UAVs that
utilize automated wings and fins to guide
their flight.

¢ Global Hawk
e Predator A & Predator B
X-47A & X-47B
Mariner
Altair
Fire Scout
ER/MP UAS
Hunter
I-GNAT
Army IGNAT - ER
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Lead Screws in Unmanned Aerial Vehicle

Applications and Services

B Landing Systems

. 3. Landing gear actuators — extend and
. Fl |ght Control retract
1. Wing flap actuators — titanium crews 4. Door actuators — open and close
with bronze or polymer nuts landing gear and payload doors

2. Tail fin actuation — titanium screws with 5. Parking Brake Actuators
bronze or polymer nuts

B Data Acquisition

6. Pan/Tilt Actuation of cameras and
vision systems

The specifications and data in this publication are believed to be accurate and reliable. However, it is the responsibility of the product user to determine the suitability of Helix products for a specific

application. While defective products will be replaced without charge if promptly returned, no liability is assumed beyond such replacement.

Trunion Mounted Nut Testing and Validation

e Standard C.O.T.S. trunion mounted e Torgue testing and validation
nuts ¢ Tensile testing and validation
e Nut materials: e Efficiency testing and validation
_ Bronze e Life testing
- High Strength Polymers
- Steel
- Aluminum
Machining Miniature Screws
e Bearing journals ¢ Available diameters: 3mm — 6mm
e Keyways e Fine pitch and high lead screw
e Flats threads
e Hex |.D./O.D. e High volume production available
e Prototype screws delivered in 3-4
weeks

PTFE Coatings Custom Screw Sizes

e Dry lubricant e Custom screw sizes available
e (Clean room compatible ¢ Available diameters: 4mm — 50mm
¢ |ncreases efficiency ¢ Quick delivery on prototypes
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