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From early suspension to high-end, modern-day
interior functionality — a spring-driven journey




The automotive industry's evolution — from the early
days of leaf springs in suspension systems to today'’s
diverse range of spring applications — reflects the
industry’s journey towards enhanced functionality
and a better driver experience.

Springs have transitioned from being prominent
components in suspension systems to becoming
the silent facilitators of modern interior kinematics.

They now actuate hidden compartments like
cupholders, consoles, doors, trays, and entertainment
bins in higher trim levels of vehicles from leading
manufacturers. The shift towards minimalistic and
seamless interiors underscores the significance of
springs in catering to modern aesthetic and
functional demands.

While the application of springs has broadened over
the years, this guide centers around their essential
role in automotive interiors. We explore the various
ways springs contribute to interior mechanisms, and
how Vulcan Spring propels this evolution forward

with innovation and expertise.




The Spring-Led Evolution

The early automobiles like the Ford Model T primarily used leaf springs for the suspension system.
As vehicles evolved, so did the usage of springs. Today, modern vehicles employ a variety of springs
not only in suspension and braking systems, but also extensively in interior mechanisms.

Leaf Springs Suspension System

Various Suspension, Braking Systems,

(Coil, Leaf, Torsion Bars, Air) Interior Mechanism

In modern vehicles, springs like tape springs, barrel springs, and roll springs have extensive applications in interior mechanisms.
These springs, often falling in the medium cycle range, are crucial for actuating various interior components, ensuring things
operate smoothly and quietly, thereby enriching the driver’s experience.

The reality is, as vehicle controls and , the importance of springs will be enhanced. Manufacturing
close to a million automotive springs annually, Vulcan Spring ensures the intricate design of every spring — built to optimize
various automotive applications.


https://www.youtube.com/watch?v=7dgEpHX6M44

Navigating Challenges
and Embracing Trends in
Modern Automotive Design

The automotive landscape is rapidly evolving, driven by
challenges and trends reshaping the industry from the
ground up. Here’s a closer look at these dynamics and
how they influence modern automotive design.

Y Transition to
= Electric Vehicles (EVs)

The electrification wave is about propelling vehicles using

clean energy and redefining the interior space. As traditional
components like gear shifts are redesigned or eliminated, springs
are being tailored to facilitate new functionalities within the
simplified yet sophisticated interiors characteristic of EVs.

Higher Consumer
Expectations

Vehicles are transforming into extensions of personal space,
mirroring the sophistication and connectivity we experience in
modern homes. Consumers now anticipate intuitive, interactive,
and comfortable interiors. Springs are fundamental in enabling
the smooth, noise-free operation of various interactive

elements within the vehicle.

Noise
Reduction

The push towards quieter interiors for an enhanced driving
experience leads to innovations in how springs are designed
and integrated within various interior components.

lE Material

Innovations

Lightweight and durable materials are in vogue, aiding fuel efficiency
and longevity. Innovations in spring materials contribute to the
broader industry trend of using lightweight material, which is
especially critical in EVs to maximize battery life.



fml Supply Chain
Complexity

The global nature of the automotive supply chain challenges lead
times, cost control, and quality assurance. An agile and robust
supply chain is becoming more of a necessity than a luxury in
swiftly responding to design changes and market demands.

Seamless
Interiors

The trend toward seamless, button-free interiors with hidden
compartments drives the need for innovative spring solutions
that facilitate the smooth operation of concealed components

like cupholders, glove boxes, and consoles.
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Integrating digital interfaces within the interior is a growing
trend as vehicles become more connected. Springs play a role
in the physical mechanisms that protect and display these
digital interfaces, creating a blend of digital and mechanical

interaction that enriches the driver’s experience.

The confluence of these challenges and trends is shaping the
trajectory of automotive interior design, with springs being

pivotal elements in successfully navigating these dynamics.

Their design and functionality are at the heart of the evolving
narrative of automotive interiors, facilitating the industry’s

journey towards more intuitive, comfortable, and

aesthetically pleasing driver experiences. 5



Spring Technologies for Enhanced Functionality

Springs are essential cogs in the intricate machinery of automotive interiors, ensuring smooth operation and enhancing the user
experience for drivers. Various types of springs, each with unique characteristics, find their applications in different interior components.
Below are some of the spring types and their respective applications.

Due to their versatility,
these springs find
usage in many areas
within a vehicle.

They are utilized in:

Center console

Overhead storage

Glove
compartments

Handles
Latches

Seats and controls

Known for their
consistent force
output and compact
form, constant force
springs, also known as
tape springs, are ideal
for applications with
limited space. They
are often used in:

Console lids
Cup holders

Glove
compartments

These springs are
used for their small
size and narrow
profile, making them
suitable for various
applications like:

Shifter covers

Sliding console

mechanisms

Renowned for smooth
winding and retracting
ability, power springs
are commonly used in:

Seat belt retractors

Window shades and
retractable chargers



https://www.vulcanspring.com/industries/automotive-transportation/

The design and manufacturing prowess in
springs and spring assemblies enable the
creation of custom solutions tailored to the
specific needs of automotive interiors.

From the early stages of design, the focus is

on optimizing function while minimizing cost,
aided by a deep supply chain that supports

the manufacturing of both springs and mating
components like spools. This holistic approach
ensures the delivery of reliable, high-quality
spring solutions that address the challenges
and leverage the trends shaping modern
automotive interiors.

The springs mentioned above and their
applications are instrumental in achieving the
desired functionality, aesthetics, and customer
satisfaction in automotive interiors. Through
continuous innovation and a commitment

to quality, springs will continue to play a
pivotal role in advancing the automotive
industry toward more intuitive and
driver-centric designs.




Being a leader in automotive interior design requires a blend of innovation and manufacturing prowess. With a deep supply chain, the capability
extends beyond spring manufacturing to creating spring assemblies, ensuring a harmonious operation of various interior components.

This setup supports early design involvement to help limit costs and optimize functionality, a crucial factor in a competitive market.

The production
process is designed 1 2 3

for flexibility,
allowing for: Just-in-time Ability to ramp up and Accommodation
inventory down on forecasts of on-the-fly
management based on market design changes

% demand

This agile approach to production, coupled with a robust supply chain, ensures that the
evolving design requirements and market demands are met efficiently. Moreover, the
focus on minimizing noise in kinetic movements is a testament to the detailed-oriented
approach, ensuring each spring assembly operates smoothly and quietly, enhancing
the overall user experience.

In an industry where quality cannot be compromised, the adherence to international
quality standards — verified through extensive testing and measurement — is critical

for delivering reliable and high-quality spring solutions.


https://www.vulcanspring.com/certifications/

Powering Automotive Interiors
The spring-driven journey towards enhanced customer experience

The journey from the overt mechanics of early automobiles to the concealed functionalities in contemporary vehicles narrates the pivotal
role of springs. As the automotive landscape evolves, meeting enhanced driver experience benchmarks while navigating the complex
web of new trends and consumer expectations remains crucial. The silent yet impactful role of springs continues to be indispensable,
propelling the automotive industry toward a future of refined aesthetics, seamless functionality, and superior customer satisfaction.

Vulcan Spring stands at the forefront of this journey, embodying a legacy of innovation and expertise. With a comprehensive suite
of spring solutions tailored for automotive interiors, Vulcan Spring is well-poised to partner with automotive designers, engineers,
and manufacturers in navigating the future of automotive interior design.

Embrace the potential to elevate your automotive interior designs with Vulcan Spring's cutting-edge spring
solutions. Whether you are looking to innovate within existing models or pioneer new design paradigms,
Vulcan Spring is your trusted partner in bringing your concepts to life. Contact our team of experts to
discover how we can collaborate and drive success on your next project.



https://www.vulcanspring.com/contact/
https://www.vulcanspring.com/contact/

