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• Open-source is a means of releasing a
product that can be used and modified freely.

• Enables laboratories to have the power of
microscopy at a reduced cost and with lower
maintenance

• Allows for a broader range of customization
• Will be used for examining carbon fibers in

composite 3D prints.
• OpenFlexure Microscope

INTRODUCTION

OBJECTIVES

• Following Open-Flexure Microscope Design
• 3D Printed Pieces with PLA Filament
• Raspberry Pi and Camera Module
• Objectives
• Lenses
• Metal Fasteners

MATERIALS & METHODS

CONCLUSION
• Fully functioning and affordable alternative to a

regular microscope
• View carbon fiber in composites
• Potential determination of the fiber volume

fraction, void content, and orientation of the
carbon fibers

• Determination of characteristics leads to
strength evaluation
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• Create affordable, working, and accessible
microscope

• Analyze carbon fiber composites with
reflection illumination

• Piece images together to create larger
images of carbon fibers
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OPEN-SOURCE MICROSCOPE FOR CARBON FIBER ANALYSIS IN 
COMPOSITE PRINTING

Actuators: Raises microscope in X, Y, or Z direction
Condenser: Gathers and concentrates light
LED Light: Illuminates the light
Microscope Stand: Covers Raspberry Pi
Objective: Magnifies specimen
Raspberry Pi: Computer operating microscope
Stage: Where specimen is placed to view

Carbon Fiber ABS at 0°

RESULTS

• Magenta coloration
• Do not appear to have the same patterns as

NIAR images

Carbon Fiber PLA at 45° on Optical Microscope from NIAR
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Carbon Fiber PLA at 45°

Carbon Fiber ABS at 0° on Optical Microscope from NIAR

Carbon Fiber PLA 0° on Optical Microscope from NIAR

FUTURE DIRECTIONS
• Stronger LED light, white LED light
• Filtration to remove magenta coloration
• Motorization and jig customization for stage


