
Fiber optic pressure sensor weighing

Article Overview

Fiber optic pressure sensors can accurately measure weight by converting mechanical pressure into optical

signals, offering high sensitivity, EMI immunity, and suitability for harsh environments.

How Fiber Optic Pressure Sensing Works

Fiber optic pressure sensors operate by translating external mechanical pressure into measurable changes in

light signals transmitted through the optical fiber. This is typically achieved using structures such as

diaphragms, capillaries, or cavities that deform under pressure, modulating the optical signal. In Fiber Bragg

Grating (FBG) sensors, pressure induces axial strain on the fiber, shifting the reflected wavelength, which can

be precisely measured to determine the applied force or weight (pressure) . Interferometric sensors use

diaphragm deflection to alter cavity length, changing interference fringes for high-resolution pressure

detection .

Advantages for Weighing Applications

o High Sensitivity and Accuracy: Fiber optic sensors can detect minute pressure changes, with some systems

achieving resolutions down to 2 Pa .

o Electromagnetic Immunity: Unlike electrical sensors, fiber optics are immune to EMI/RFI, making them

ideal for industrial, medical, and aerospace environments .

o Miniaturization: Sensors can be extremely small (e.g., 0.25 mm OD), allowing integration into compact

weighing systems or confined spaces .

o Multiplexing Capability: Multiple sensors can be integrated along a single fiber, enabling distributed weight

or pressure measurement over long distances, such as along pipelines or structural surfaces .

o Harsh Environment Compatibility: Ruggedized housings and epoxy-free monolithic silica transducers allow

operation under high temperature, vibration, moisture, and corrosive conditions .

Practical Applications

Fiber optic pressure sensors are used in industrial weighing systems, oil and gas monitoring, structural health

monitoring, and biomedical devices. For example:

o Industrial Weighing: High-precision load cells can use FBG sensors to measure weight in environments with

strong electromagnetic interference.

o Oil & Gas: Multiplexed fiber sensors monitor pressure along pipelines or boreholes, indirectly measuring

fluid weight and flow .

o Biomedical: Miniature sensors can measure intravascular pressure or tissue forces, translating them into

weight or force data .
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o Aerospace and Defense: Lightweight, EMI-immune sensors measure forces on aircraft components or

structural loads .

Sensor Selection Considerations

When designing a fiber optic weighing system, consider:

o Pressure Range and Resolution: Choose sensors that match the expected weight range and required

sensitivity.

o Environmental Conditions: Ensure the sensor housing and materials withstand temperature, vibration, and

chemical exposure.

o Multiplexing Needs: For distributed weighing, select sensors compatible with FBG arrays or platforms like

Luna's HYPERION .

o Mechanical Amplification: Diaphragm thickness and lever structures can enhance sensitivity for

low-pressure or small-weight measurements . Fiber optic pressure sensing provides a robust, high-precision,

and versatile solution for weighing applications, particularly where traditional electrical sensors are limited by

size, EMI, or environmental constraints.

These sensors utilize optical fibers to detect pressure changes, making them immune to electromagnetic

interference (EMI) and ideal

Fiber optic sensors have been used as early as in 1994 by Navarrete et al. , in which an interferometry system

By comparing the characteristics of various fiber-optic pressure sensors, it has been found that the wavelength

Lightweight and Compact: Fiber optic pressure sensors are lighter and more compact than

Discover Polytec''s fiber optic pressure sensors for precise, fast measurements. Non-contact, EMC

Fiber optic pressure sensing as turn-key solution. The fiber optic pressure sensor is a medium range

hydrostatic pressure /

A flexible weight sensor based on optical fibre macrobending loss, using 1550 nm wavelength light and small

fibre

This paper conducts a systematic analysis of the sensing mechanisms in fiber-optic

Fiber-optic sensing (FOS) technology has emerged as a cutting-edge research focus in the sensor field due to

its
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Discover the principles, applications, and benefits of Fiber Optic Pressure Sensors in various industries,

including their

However, temperature has a significant effect on liquid pressure; thus, hydraulic weight sensors are unsuitable

for

An optic fiber-based dynamic pressure sensor is described here to measure weight-in-motion of vehicles. In

the

Explore Althen''s fiber optic pressure sensors for precise, EMI-resistant measurements in harsh environments.

Expert support for your

Abstract Fibre Bragg grating (FBG) pressure sensors show a great potential in replacing conventional

electrical

Abstract This paper describes the development of a novel intensity-modulated weigh-in-motion (WIM) sensor.

The

The os9100 fiber optic sensor features an all new approach to pressure sensing by utilizing FBG technology to

measure minute
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