Grinding of Plastic Fiber Optic Cables
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Article Overview

Plastic fiber optic cables are polished using a multi-step grinding process with progressively finer abrasives to
achieve precise end-face geometry and optimal optical performance.

Overview of Grinding and Polishing

Grinding and polishing of plastic fiber optic cables are essential to ensure low insertion loss, minimal
back-reflection, and reliable fiber-to-fiber contact. The process typically involves preparing the fiber, securing
it in aferrule, and sequentially polishing the end-face using abrasives of decreasing grit size . The goal isto
produce a smooth, defect-free surface with the correct curvature or angle depending on the connector type.

Stepwise Grinding Process

o Initial Preparation

o Strip the protective coating from the fiber.

o Clean the fiber to remove debris.

o Insert the fiber into aferrule (plastic, ceramic, or metal) and secure it with adhesive .

0 Coarse Grinding
0 Use 12-10 micron abrasive films to shape the fiber end and remove excess adhesive.
o This step establishes the basic geometry of the fiber end .

0 Intermediate Grinding
0 Apply 5-micron abrasive films to smooth the surface and remove scratches from coarse grinding.
0 Ensures uniform contact across the fiber core .

o Fine Grinding
o Use 3-1 micron filmsto refine the surface, achieving a smooth finish.
o Critical for reducing insertion loss and improving signal transmission .

o Final Polishing

0 Employ 0.5-0.3 micron films for the final polish.

o Produces a mirror-like surface, minimizing back-reflection and optimizing optical performance.

Polishing Techniques

o Physical Contact (PC) Polish: Slightly curved end-face to reduce air gaps, commonly used for multimode

fibers.
0 Ultra Physical Contact (UPC) Polish: High-quality mirror finish for single-mode fibers, reducing
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back-reflection .

0 Angled Physical Contact (APC) Polish: End-face angled (typically 8?) to minimize back-reflection in
high-bandwidth applications .

o Flat Polish: Less common, used in budget or low-performance applications .

Equipment and Best Practices

0 Manual Polishing: Uses polishing pucks and films on flat surfaces; suitable for low-volume or custom
applications.

0 Automated Polishing Machines: Provide consistent pressure, speed, and timing; idea for high-volume
production .

o Inspection: Each step should be followed by microscopic inspection (200-400x) to check for scratches,
cracks, and proper geometry .

o Cleaning: Fibers and films must be cleaned between steps to prevent contamination and defects .

Standards and Quality Control

o Follow IEC 61300-3-35 for visual inspection of fiber end-faces.

0 Adhere to Telcordia GR-326 for end-face geometry specifications.

0 Use interferometry or 3D end-face measurement tools to verify radius of curvature, apex offset, and fiber
height .

Summary

Grinding and polishing plastic fiber optic cables is a multi-step process involving coarse to fine abrasives,
careful handling, and precise inspection. The choice of polishing method (PC, UPC, APC) and equipment
(manual vs. automated) depends on the fiber type, connector, and performance requirements. Following proper

grit progression, cleaning, and standards ensures high-quality optical connections with minimal signal loss and
reflection.

The most significant features of plastic optical fibers (POFs) are reviewed, including the main types of POFs,
their

Plastic optical fiber (POF) or polymer optical fiber isan optical fiber that is made out of polymer. Similar to

This article explains the process of optical fiber polishing, which is crucia for preparing high-quality fiber
endfaces for applications like

Pastic optical fiber is an option for applications as diverse as residential wiring and avionics. Here's a short
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guide to

What is Fiber optic polishing machines or Grinding Machines? Fiber optic polishing machines or Grinding
Machine play an important

Abstract The present paper reports on the development of a micro/meso grinding technology using inclined
resin bond

Trim plastic fiber optic cable without reworking the cut surface Clean cut surfaces with a special cutting

Topic: Hints For Adhesive/Polish Fiber Optic Connectors Table of Contents: The FOA Reference Guide To
Fiber Optics Fiber Optic

POF Termination and Insulation How are fiber optic cables insulated? Plastic optical fiber, being made of an
insulating material, does

Fiber Grinding Machine Fiber Polisher Grinder Glass SMA Optical Fiber Cable Connector Grind Equipment
Fiber Optic Polishing

IF CPK is to provide you with instructions and polishing materials to correctly polish/ terminate the ends of
plastic optical fiber. The

The FN96A Polishing and Connectorization Guide contains easy-to-follow, step-by-step instructions that

What is fiber optic connector polishing? Fiber optic connector polishing is a very critical step after
connectorization that utilizes an

After numerous grinding and polishing processes, NEOFIBO has finaly proven a mature, reliable and
efficient polishing solution for

This paper introduces an open-source system for optical fiber grinding and polishing, which facilitates and
speeds up

Compatible with a wide range of fiber optic connectors, this Fiber Polisher provides high-precision
mechanical design and universal
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