V-belts, specifically endless V-belts for industrial purposes, are a key component in power
transmission systems, widely used to transmit mechanical energy between pulleys in a variety of
machinery and industrial equipment. Endless V-belts are used for power transmission in industrial
applications. Fire-resistant and antistatic (FRAS) V-belts are engineered for use in hazardous
environments where there is a potential risk of fire and static electricity build-up, such as in coal
mines, chemical plants, oil refineries, and other high-risk industrial settings. They are named for
their trapezoidal cross-section, which gives them a "V" shape, allowing them to wedge tightly
into pulley grooves and increase friction. This design enhances torque transmission and
minimizes slippage, making them efficient.

For power transmission purpose it is imperative that belt shall be endless. We are talking about V
belt only.

FRAS V-belts used in industrial settings, consumers typically have higher safety and performance
expectations, especially in environments prone to fire hazards, explosions, or high static buildup,
such as mining, chemical plants, or oil refineries. Followings are the primary qualities expected:

1. Fire Resistance: The belt should be inherently flame-retardant and capable of withstanding
high temperatures without igniting or losing integrity. This is critical for safety in high-risk
environments.

2. Antistatic Properties: FRAS V-belts must prevent static.
3. High Tensile Strength

4. Interchangeability

5. Durability

Let us see how these expectations are included in the standard:

This standard provides guidelines for material properties, dimensions, construction, performance
criteria, and testing methods to ensure the belts meet the required fire-resistant and antistatic
properties.

Construction of Fire-Resistant and Antistatic V-Belts

1. Tension Member: Typically made of high-modulus, low-stretch synthetic materials or
steel cords, this component provides the necessary tensile strength while minimizing
stretch under load.

2. Fire-Resistant Rubber Compound: The primary material surrounding the tension
member is a rubber compound with flame-retardant additives. This compound is designed
to prevent the propagation of fire when exposed to high temperatures or sparks.

3. Antistatic Properties: The belt materials are also engineered to dissipate static charges,
which helps prevent the accumulation of static electricity that could trigger sparks in high-
risk environments.



4. Fabric Cover: The outer cover of the belt is made from specially treated materials that
enhance its resistance to wear, abrasion, and environmental factors while maintaining fire-
resistant and antistatic properties.

Classification of V-Belts

Fire-resistant and antistatic V-belts are classified based on their cross-sectional dimensions and
intended applications. The standard includes both classical V-belts and narrow V-belts, designed
to meet different power transmission and safety requirements in industrial systems.

Types of V-Belts:

1. Classical FRAS V-Belts: These belts are suitable for general industrial applications but
are designed to meet fire and antistatic requirements in hazardous environments.

2. Narrow FRAS V-Belts: These belts offer higher power transmission capacity with a
smaller cross-sectional size and are ideal for applications where space is limited but safety
is critical.

Dimensional Requirements and Tolerances

The standard specifies detailed dimensions for fire-resistant and antistatic V-belts, including
nominal width, height, and pitch length. The belts must conform to specific tolerances to ensure
proper fitting in pulleys and smooth, efficient power transmission.

Key Dimensional Parameters:

o Top Width (W): The nominal width at the top of the V-belt’s cross-section.

o Height (H): The vertical height of the belt, important for ensuring proper engagement with
pulleys.

o Pitch Length (Lp): The effective length of the belt, measured along the pitch line, ensuring
proper belt tension and fit.

e Included Angle: The angle formed by the sides of the V-section.
Performance Requirements

The performance requirements for FRAS V-belts focus on ensuring that the belts can operate safely
in high-risk environments while maintaining mechanical performance. The key performance
criteria include:

1. Fire Resistance: V-belts must demonstrate flame-retardant properties, such that they do
not propagate fire when exposed to high temperatures, open flames, or sparks.

2. Antistatic Properties: The belts must be able to dissipate static electricity effectively,
preventing the buildup of static charges that could lead to sparks or ignition in hazardous
environments.



3. Tensile Strength and Elongation: The belt must have sufficient tensile strength to handle
the mechanical loads imposed during operation, while elongation at break must remain
within acceptable limits.

4. Flexibility: The belt should exhibit sufficient flexibility to bend around pulleys and
withstand repeated flexing without cracking or breaking, even in demanding environments.

5. Abrasion Resistance: Given the harsh industrial environments where these belts are used,
the outer layer of the belt must resist wear and abrasion to ensure a long operational life.

Key Performance Tests in the Standard:

o Fire Resistance Test: This test exposes the belt to a flame or high heat source, ensuring
that the material does not propagate fire and meets the flame-retardant criteria outlined in
the standard.

e Antistatic Test: This test measures the belt’s ability to dissipate static electricity, ensuring
that it remains within the acceptable limits for safe use in potentially explosive or
flammable environments.

o Dimensional Testing: The belts are tested to verify that their dimensions conform to the
tolerances specified in the standard, ensuring compatibility with pulley systems.

o Tensile Strength and Elongation Test: This test evaluates the mechanical strength of the
belt under load to ensure it can handle the operational forces it will encounter during use.

In all we can say that this standard provides a comprehensive specification for the design,
manufacturing, and performance testing of fire-resistant and antistatic V-belts. By adhering to this
standard, manufacturers ensure that their products meet the highest safety requirements for
hazardous industrial environments. The standard’s guidelines on construction, performance, and
testing are crucial for ensuring that these belts provide reliable, safe power transmission while
mitigating fire and static risks.



