Interconnect Solutions for Navy Shipboard Modernization:

Salt-Fog-Resistant, Low-Smoke/Zero-Halogen (LSZH), and Shock-Qualified Interconnects for
Surface Combatants and Submarines

Summary

This whitepaper explores the critical role of advanced interconnect solutions in the modernization of the
U.S. Navy’s surface combatants and submarines. Focusing on the unique requirements of salt-fog-
resistant, low-smoke/zero-halogen (LSZH), and shock-qualified interconnects, the paper discusses how
these materials and technologies contribute to the performance, safety, and longevity of Navy shipboard
systems. Emphasis is placed on the environmental challenges faced by naval platforms, the standards
that must be met, and the leading technologies available to guarantee operational effectiveness in harsh
maritime conditions.

Introduction

As the U.S. Navy embarks on the modernization of its fleet, enhancing the resilience and operational
capabilities of surface combatants and submarines is of paramount importance. Naval platforms are
subject to extreme conditions, from exposure to corrosive saltwater and intense mechanical shock to the
ever-present risk of fire. In this context, ensuring the reliability of electrical systems, especially
interconnects, is critical for maintaining mission readiness, crew safety, and operational efficiency.

Interconnect solutions, such as salt-fog-resistant, low-smoke/zero-halogen (LSZH), and shock-
qualified technologies, are at the forefront of meeting these challenges. These specialized interconnects
serve as the lifeblood of vital systems aboard Navy vessels, including communication, radar, sonar, and
weaponry. However, to perform optimally in the harsh marine environment, these interconnects must
meet stringent requirements for durability, safety, and electrical integrity.

The Navy’s operational environments demand interconnect systems that are not only rugged but also
capable of performing under the most extreme conditions. Vital features and specifications of these
interconnect technologies explains their role in supporting the modernization of Navy shipboard
systems. Furthermore, discussions of the importance of adhering to military standards providing
examples of technologies currently used in the field.

The Need for Advanced Interconnect Solutions
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The need for advanced interconnect solutions is growing rapidly as industries demand higher data
transfer speeds, greater reliability, and the ability to withstand increasingly complex and harsh
operational environments.

The Challenges of the Maritime Environment

The Navy's vessels operate in an environment that presents numerous challenges to electrical systems.
Saltwater corrosion, fire hazards, and the intense mechanical shock from weapons and other operational
stresses require interconnect solutions that can withstand these conditions without failure.

e Saltwater Corrosion: The constant exposure to saltwater and fog is one of the leading causes
of interconnect degradation. Traditional wiring and connectors may corrode rapidly, leading to
failures in communication and mission-critical systems.

¢ Fire Hazards: Confined spaces on Navy ships increase the risks posed by fires. The materials
used in interconnects must therefore comply with stringent fire safety standards to prevent the
release of toxic smoke and halogen gases, which can be deadly in the event of a fire.

e Shock and Vibration: Naval vessels, particularly those engaged in combat, experience
substantial shock and vibration that can disrupt or damage sensitive interconnects. Shock-
qualified systems are essential to validate electrical integrity and avoid operational failures.

Crucial Interconnect Technologies for Navy Shipboard Systems:
Salt-Fog-Resistant Materials

Salt-fog resistance is critical to interconnects used aboard Navy ships. Marine-grade alloys, such as
nickel-plated copper and corrosion-resistant aluminum, are essential to prevent degradation over time.
These materials must meet rigorous military standards for corrosion resistance, including MIL-PRF-
38999 and MIL-DTL-38999, which establish that connectors perform reliably in a saltwater environment.

Low-Smoke/Zero-Halogen (LSZH) Cables

LSZH cables are a typical solution for improving fire safety onboard naval vessels. When exposed to
flame, these cables emit little to no smoke and no toxic halogen gases, significantly reducing the risk of
harm to personnelin the event of a fire. This characteristic is essential for maintaining the safety of both
crew and equipment, especially in confined shipboard spaces.
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Interconnects utilizing LSZH materials are widely used in power distribution, communication, and signal
transmission systems, and they must comply with international standards such as IEC 61034 and IEC
60754 to guarantee performance under extreme fire conditions.

Shock-Qualified Interconnects

Naval platforms, particularly submarines and surface combatants, are subject to mechanical shock and
vibrations. MIL-STD-901 and MIL-STD-167 outline the requirements for interconnects to withstand the
forces generated by weapon discharges, sudden maneuvers, or sea-state-induced vibrations. Shock-
qualified connectors are designed with features such as flexible housings, shock-absorbing materials,
and secure, vibration-resistant locking mechanisms to maintain connectivity in harsh operational
environments.

Standards, Compliance, and Supplier Capabilities:
Military Standards

To meet the Navy's operational requirements, interconnect solutions must adhere to a variety of military
standards, including:

e MIL-PRF-85045 (Electrical Connectors Performance Specification)

e MIL-DTL-38999 (Environmental Performance Requirements for Connectors)
e MIL-STD-810 (Environmental Testing)

e MIL-STD-167 (Shock and Vibration Testing)

These standards confirm that interconnects will perform reliably and safely under the demanding
conditions of the naval environment.

Leading Suppliers and Technologies

Leading suppliers provide interconnect systems that meet military-grade specifications for salt-fog
resistance, fire safety, and shock tolerance. Their products are designed to handle the rigorous demands
of Navy shipboard systems, ensuring long-term reliability and performance.

Technologies used to handle the stringent demands of Navy shipboard systems include shock-resistant
connectors, ruggedized cabling, high-performance power distribution units, and advanced thermal
management solutions, all designed to promote reliability in harsh marine environments.
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Conclusion

The modernization of the U.S. Navy’s surface combatants and submarines relies heavily on the use of
advanced interconnect solutions to meet the challenges of the maritime environment. Salt-fog-resistant,
low-smoke/zero-halogen (LSZH), and shock-qualified interconnects are essential to assuring the safety,
reliability, and functionality of critical systems aboard Navy vessels.

By utilizing cutting-edge materials and technologies, the Navy can enhance the operational effectiveness
of its fleet while protecting both personnel and equipment from the hazards posed by saltwater
corrosion, fires, and mechanical shocks. As naval platforms continue to evolve, the development and
adoption of innovative interconnect solutions will remain a cornerstone of modernization efforts,
contributing to the Navy’s continued dominance and success in the ever-changing maritime landscape.

The ongoing evolution of interconnect technology will ensure that the Navy’s platforms are equipped with
the most resilient, reliable, and safe systems, safeguarding their operational integrity for years to come.

References:
e« MIL-PRF-38999 (Performance Specification for Electrical Connectors)
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e MIL-STD-810 (Environmental Testing)
e MIL-STD-167 (Vibration and Shock Testing for Equipment)
e MIL-STD-901 (Shock Test Requirements)
e |EC 61034 (Smoke Density Testing for Cables)

e |EC 60754 (Halogen-Free and Low-Smoke Cables)
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