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Introduction

Ball screws are an integral component of modern machinery, enabling precise
and efficient linear motion in a wide range of applications, from aerospace and
robotics to industrial automation and medical equipment. Their ability to
convert rotary motion into linear motion with exceptional accuracy makes
them a cornerstone of high-performance systems.

Selecting the right ball screw is critical to ensuring optimal machine
performance. Each application has unique demands, including load capacity,
speed, precision, and environmental conditions. Choosing a ball screw that
aligns with these specific requirements can prevent costly inefficiencies,
frequent maintenance, or even system failure.

The key takeaway is clear: A well-chosen ball screw does more than meet
operational needs—it enhances machine efficiency, delivers superior
precision, and ensures long-term durability. By understanding the factors that
influence ball screw selection and leveraging the expertise of industry leaders
like Helix Linear Technologies, manufacturers can maximize performance and
gain a competitive edge.
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The Importance of
Ball Screws

Ball screws are vital components in systems requiring precise and efficient linear motion.
By converting rotary motion into linear movement with minimal friction, they ensure
accuracy, smooth operation, and energy efficiency. These attributes make ball screws
indispensable across a wide range of industries. In aerospace, they control critical systems
like flight surfaces and landing gear. In manufacturing, they drive CNC machines and
automation systems, enabling the production of high-precision parts. From medical devices
to robotics, ball screws are at the core of innovative, high-performance technologies.

Why Selection Matters

Choosing the right ball screw is essential to achieving optimal system performance. Each
application has unique demands—whether it's the need for high-speed operation, heavy
load-bearing capacity, or resilience in extreme environments. Using an ill-suited ball screw
can have serious consequences, including:

. Reduced Performance: Precision and efficiency may suffer, compromising the output
quality of machinery.

. Increased Maintenance: Components that are not designed for specific operating
conditions are prone to faster wear and more frequent failures.

. System Failure: In critical applications, such as aerospace or medical devices, a
malfunction caused by the wrong ball screw can lead to costly downtime, operational
disruption, or even safety hazards.

By carefully selecting a ball screw that matches the unique requirements of an application,
businesses can avoid these pitfalls, enhance reliability, and extend the lifespan of their
equipment. With the right guidance, such as that provided by us at Helix Linear
Technologies, making the correct choice becomes a straightforward and valuable
investment.
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N ] FACTORS TO CONSIDER
WHEN CHOOSING
A BALL SCREW

(® Load Capacity and Axial Force Requirements
(® Speed and Acceleration

(® Precision and Accuracy

@ Environmental Conditions

@ Lifespan and Maintenance Requirements
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Load Capacity
and Axial Force
Requirements

The load your application demands is a critical factor when selecting a
ball screw. Start by evaluating the maximum force the ball screw will
need to handle, both in static and dynamic conditions.

« Static Load: The maximum force the ball screw can support
without deformation when stationary.

« Dynamic Load: The load the ball screw can sustain while in motion,
which directly impacts its lifespan and performance.

Choosing a ball screw with the appropriate load rating ensures optimal
performance without risking premature wear or failure. For heavy-duty
applications, higher load capacities may be necessary, while lighter
loads can benefit from more compact, efficient designs.
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Speed and
Acceleration

Understanding the speed and acceleration requirements of your system
Is vital to selecting the right ball screw. High-speed applications, such
as CNC machines or robotics, require ball screws designed to operate
at high rotational speeds without sacrificing accuracy.

« Critical Speed: The maximum speed at which the ball screw can
operate without excessive vibration or instability.

« Acceleration Limits: Rapid acceleration demands robust designs
that can withstand sudden changes in velocity.

Ball screws with optimized thread designs, such as precision-rolled or
ground screws, excel in high-speed environments while maintaining
consistent motion and accuracy.
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Precision and
Accuracy

Precision is a defining feature of ball screws, but the level of precision
required varies by application. Key performance metrics to consider
include:

« Lead Accuracy: The deviation between the actual and theoretical
linear motion over a given distance.

« Backlash: The amount of play or lost motion between the ball nut
and screw.

- Repeatability: The ability of the ball screw to return to the same
position consistently.

For applications demanding extreme precision, such as medical devices
or aerospace systems, opt for ball screws with tighter tolerances and
higher grades of accuracy.
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Environmental
Conditions

The operating environment significantly impacts ball screw
performance. Factors such as temperature, humidity, dust, and
exposure to corrosive substances can affect longevity and reliability.

« High Temperatures: Require heat-resistant materials and
lubricants.

« Corrosive Environments: Benefit from stainless steel construction
or protective coatings like anti-corrosion plating.

« Dusty or Dirty Conditions: May require seals or wipers to protect
the ball screw from contamination.

By selecting materials and coatings tailored to the environmental
challenges of your application, you can ensure optimal performance and
durability.
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Lifespan and
Maintenance
Requirements

A durable ball screw not only improves performance but also reduces long-term
maintenance costs. Consider the following:

« Material Quality: Higher-grade materials provide greater resistance to wear and
fatigue.

« Lubrication Needs: Proper lubrication reduces friction and wear, significantly
extending the operational life of the ball screw. Options such as self-lubricating
ball nuts can simplify maintenance in hard-to-access systems.

By prioritizing lifespan and maintenance considerations, you can maximize system
uptime and reduce the total cost of ownership over the life of the ball screw.

By carefully evaluating these factors—Iload capacity, speed, precision, environmental
conditions, and maintenance needs—you can select the ideal ball screw for your
application. Consulting with an experienced provider like Helix Linear Technologies
ensures you get the perfect solution for your system’s unique requirements.

HELIX LINEAR TECHNOLOGIES | PAGE 10



Standard Ball Screws

Standard ball screws are pre-designed, off-the-shelf
components that offer a cost-effective solution for many
general-purpose applications.

Their key advantages include:
. Cost-Effectiveness: Lower upfront costs compared to
custom options.
. Immediate Availability: Readily available in a variety
of sizes and configurations for quick deployment.
. Simplicity: Suitable for straightforward applications
where specialized performance is not required.

However, standard ball screws have limitations:

. Lack of Adaptability: Fixed designs may not align
with unique system requirements or challenging
operational conditions.

. Limited Performance Range: May not deliver the
precision, durability, or reliability needed in demanding
environments.

Standard vs. Custom

Ball Screws

Custom Ball Screws

Custom ball screws are engineered to meet the exact
specifications of a specific application, ensuring optimal
performance and durability.

Key benefits include:

. Tailored Design: Custom options allow for unique
dimensions, specialized materials, and advanced
coatings to address specific operational demands.

. Precision Engineering: Ideal for high-performance
systems requiring exact alignment with load, speed,
and environmental conditions.

« Superior Performance: Enhanced ability to withstand
extreme temperatures, high loads, and corrosive
environments, making them perfect for aerospace,
defense, and other demanding industries.
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Ball Screw
Comparison Table

Feature Standard Custom
Availability Off-the-shelf Engineered to order
Adaptability Limited High

Performance in Moderate Excellent
Demanding Conditions
Upfront Cost Lower Higher
High L
Long-Term Cost |g_ of . ovve_r
(due to maintenance) (optimized lifespan)

Standard ball screws are an excellent choice for cost-conscious, non-critical
applications. However, for systems requiring high precision, durability, and
performance in challenging conditions, custom ball screws offer a superior
solution. With Helix Linear Technologies, you gain access to both standard and
custom options, ensuring the perfect fit for your application needs.
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Steps for Selecting the
Right Ball Screw

® Define Your Application Requirements

(® Determine Load, Speed, and Precision
Needs

(® Assess Environmental Factors

Decide Between Standard and Custom
Solutions

® Consult with an Expert
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Define Your
Application
Requirements

Begin by identifying the specific purpose and function
of the ball screw within your system. Key gquestions to
consider:

« What type of linear motion is needed?

« How critical is precision to your application?

« Are there specific performance goals, such as
energy efficiency or reduced maintenance?

Having a clear understanding of the role the ball screw
will play sets the foundation for the selection process.
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Determine
Load, Speed, &
Precision Needs

Analyze the mechanical requirements of your application,
including:

« Load: Assess both static and dynamic load requirements
to ensure the ball screw can handle the forces involved.

. Speed and Acceleration: Define the operational speed
and acceleration needed to achieve your desired
performance.

 Precision: Consider the level of accuracy, repeatability,
and backlash your system demands. High-precision
applications, like aerospace and robotics, often require
higher-grade ball screws.

These factors will guide you toward ball screws with
appropriate specifications.
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Assess
Environmental
Factors

The operating environment significantly impacts the
performance and longevity of ball screws. Key
considerations include:

« Temperature Extremes: High or low temperatures may
require specialized materials and lubricants.

« Contaminants: Dust, dirt, and moisture can affect
operation, making seals or coatings essential.

« Corrosive Environments: Applications exposed to
chemicals or humidity may benefit from stainless steel or
anti-corrosion finishes.

Understanding these environmental challenges will help
identify ball screws built to withstand your application’s
conditions.
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Decide Between
Standard & Custom
Solutions

Evaluate whether a standard, off-the-shelf ball screw
meets your needs or if a custom solution is required.

« Choose Standard Ball Screws for applications with

general-purpose requirements, limited budgets, or
short timelines.

« Opt for Custom Ball Screws when unique

dimensions, specialized materials, or performance in
demanding conditions is critical.

Custom solutions provide the flexibility and precision
needed for high-performance systems.
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Consult with
an Expert

Selecting the right ball screw can be complex, especially for
specialized applications. Partnering with an experienced
provider like Helix Linear Technologies ensures a seamless
selection process. Helix's team of experts can:

« Analyze your application requirements.

« Recommend the best standard or custom ball screw
solution.

« Provide ongoing support to ensure proper installation and
long-term performance.

By following these steps, you can confidently select a ball

screw that enhances your system's performance, reliability,
and efficiency. Contact Helix Linear Technologies for expert
guidance and tailored solutions to meet your unique needs.
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Benefits of Choosing
the Right Ball Screw

Improved Machine
Efficiency and Output

Enhanced Precision
and Operational
Reliability

Longer Component
Lifespan and Reduced
Maintenance Costs

Better Performance in
Extreme or Unique
Application
Conditions

The right ball screw ensures smooth and efficient linear motion, minimizing energy loss and
maximizing the performance of your machinery. This translates into:

« Faster, more consistent operation.
« Higher productivity with reduced downtime.
« Enhanced system responsiveness, particularly in high-speed or heavy-load applications.

Whether in manufacturing, robotics, or medical devices, improved efficiency leads to better
overall output and operational success.

Precision is critical in many industries, and the right ball screw provides consistent accuracy,
ensuring:

« Exact positioning and repeatability for high-precision tasks.

« Reliable performance, even in demanding applications like aerospace or defense systems.

« Reduced risk of operational errors or misalignment, which can compromise system
functionality.

The result is machinery that performs optimally, even under tight tolerances and rigorous
standards.

Ball screws designed to match your application’s specific requirements experience less wear and
stress, leading to:

« A significantly longer operational life compared to mismatched components.
« Reduced frequency of repairs and replacements, lowering maintenance expenses.
« Optimized performance over time, maintaining efficiency and reliability.

This longevity not only saves costs but also minimizes system downtime, improving overall
productivity.

Applications operating under extreme or specialized conditions demand components built to
endure. The right ball screw:

« Handles high temperatures, pressure variations, and corrosive environments with ease.

« Offers custom features like protective coatings, seals, or specialized materials to withstand
unique challenges.

« Delivers consistent performance, even in environments where standard components would
fail.

This adaptability ensures your system remains operational and efficient, regardless of the
conditions it faces.
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Why Helix Linear
Technologies?

Helix Linear Technologies is a trusted leader in the design and manufacture of
high-quality ball screw solutions. Whether your application demands standard
components or custom-engineered systems, Helix delivers unmatched
expertise, innovation, and reliability to meet your needs.

Expertise in Both Standard and Custom Ball Screw Solutions

Helix offers a comprehensive range of ball screws, from ready-to-ship standard options to
fully customized solutions tailored to your unique specifications. The Helix team works
closely with clients to analyze application requirements and provide recommendations that
align perfectly with performance goals.

. Standard Solutions: Ideal for general applications requiring cost-effective, readily
available components.
« Custom Solutions: Engineered to meet demanding performance criteria, including

unique dimensions, materials, and finishes, ensuring precise alignment with your
application’s needs.

WE |

G— —
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Advanced Materials, Precision Manufacturing, and Innovative
Designs

At the core of Helix's success is its commitment to quality and innovation. Helix ball screws
are manufactured using advanced materials and state-of-the-art processes to deliver
superior performance and durability.

. Material Expertise: High-strength alloys, corrosion-resistant stainless steel, and
lightweight materials to ensure long-lasting performance in any environment.

. Precision Manufacturing: Cutting-edge technologies, such as precision rolling and
grinding, ensure tight tolerances, low friction, and exceptional accuracy.

. Innovative Designs: Custom features like self-lubricating ball nuts, protective coatings,
and optimized lead accuracy for enhanced functionality.

Proven Track Record of Optimizing Performance for Diverse
Industries

Helix Linear Technologies has built a reputation for delivering motion solutions that excel
across a wide range of industries, including:

. Aerospace: Providing durable, high-precision ball screws for critical systems such as
aircraft control surfaces and satellite deployment mechanisms.

« Manufacturing: Enabling efficient and accurate linear motion in CNC machines and
automated production systems.

« Medical Devices: Supporting life-saving technologies with ball screws designed for
sterile, high-precision environments.

. Robotics and Defense: Supplying robust components for high-performance, mission-
critical applications.

Each solution is backed by years of experience and a deep understanding of industry-

specific challenges, ensuring that Helix customers achieve optimal performance and long-
term reliability.
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Selecting the right ball screw is critical to the success of any system requiring
precise and efficient linear motion. From improving machine efficiency and
accuracy to reducing maintenance costs and extending component lifespan,
the right ball screw delivers measurable benefits that directly impact your
operation’s performance and bottom line. By considering factors such as load
capacity, speed, precision, and environmental conditions, you can ensure your
ball screw choice aligns perfectly with your application’s demands.

At Helix Linear Technologies, we specialize in guiding clients through the ball
screw selection process. With our expertise in both standard and custom
solutions, we provide tailored recommendations to optimize performance,
reliability, and cost efficiency. Whether your project requires off-the-shelf
components or custom-engineered designs, our team is ready to support your
success every step of the way.

Contact us today to discuss your ball screw needs. Let our experts help you
achieve unmatched precision, durability, and performance with solutions
tailored to your unique application requirements. Together, we'll ensure your
system operates at its best, no matter the challenge.
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Critical Speed

Critical speed is the speed at which the screw may start to vibrate dangerously. It depends on factors such as
length, diameter, and end support conditions. Operating a ball screw above its critical speed can lead to resonance,
causing excessive vibration and potential failure. It is essential to calculate and consider the critical speed to ensure
safe and reliable operation.
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Column Load Strength

Column load strength refers to the ability of the ball screw to withstand compressive forces without buckling. This
is determined by the screw'’s material, length, diameter, and end fixity. Proper design and selection of ball screws
ensure they can handle the expected column loads. Exceeding the column load strength can result in deformation

and failure of the ball screw.
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