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Fiber optic sensor for detecting O-rings

Overview

Beyond the detection limit: A review of high-Q optical ring resonator. This review
provides a comprehensive overview of the fundamental principles, mater.

Key Takeaways

Fiber optic sensors can reliably detect O-rings by using reflective or through-beam
configurations with appropriate fiber optics and lenses to sense small, circular
objects.Principles of Detection

Fiber optic sensors detect objects by transmitting light from a source (typically an
LED) through an optical fiber to the target and measuring the reflected or interrupted
light with a photodiode receiver . For O-ring detection, the sensor can operate in:

* Diffuse reflective mode: The sensor measures the light reflected off the O-ring
surface. Surface properties like color, gloss, and texture affect detection sensitivity .

* Through-beam mode: The O-ring interrupts a light beam between a transmitter and
receiver fiber, providing a clear presence/absence signal .

» Retro-reflective mode: Light is reflected back from a reflector behind the O-ring,
useful for small or dark-colored rings .

Fiber and Lens Considerations

* Plastic fibers (PMMA) are flexible and suitable for tight spaces or dynamic
applications, allowing bending radii as small as 1 mm .

* Glass fibers offer higher chemical and thermal resistance, ideal for harsh industrial
environmeg AT
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* Add-on lenses or integrated lens fibers can focus the light to a small spot,
improving detection of small O-rings and reducing stray light .

* Array fiber optics can generate a linear light band for position-independent
detection, useful if O-rings are moving on a conveyor .

Practical Implementation

» Alignment: Precise positioning of the fiber tip relative to the O-ring is critical,
especially for small diameters.

» Surface properties: Dark or highly reflective O-rings may require adjustment of light
intensity or use of polarizing filters to reduce glare .

* Environmental factors: Fiber optic sensors are immune to electromagnetic
interference and can operate in high-voltage or flammable environments, making
them suitable for industrial O-ring inspection .

* Amplifier and sensor head: The amplifier processes the signal and controls the light
source, while the fiber head transmits and receives light, allowing installation in
confined spaces .

Advanced Options

* Fiber Bragg grating sensors can detect mechanical strain or compression,
potentially useful for verifying O-ring deformation or proper seating .

* Array or multi-fiber setups can detect multiple O-rings simultaneously or monitor
their position on a production line . By selecting the appropriate fiber type, sensor
configuration, and optical setup, fiber optic sensors can provide highly reliable, non-
contact detection of O-rings in automated manufacturing, quality control, or
assembly processes.
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