


1 



•

•

2 











–

–

–

–

–

–

3 



4 

Courtesy of Oak Ridge National Laboratory 

Courtesy of Georgia Institute of Technology 

http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers
http://www.news.gatech.edu/2015/07/22/innovative-method-improves-strength-and-modulus-carbon-fibers


5 

 

 

↑ ↓



•

•

6 



7 

This research was supported by the High-Performance Computing for Manufacturing Project Program (HPC4Mfg), managed by the U.S. Department of Energy Advanced 
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the Office of Science of the U.S. Department of Energy under Contract No. DE-AC0500OR22725. 

https://hpc4mfg.llnl.gov/
https://energy.gov/
http://www.harperintl.com/
https://www.ornl.gov/
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Courtesy of Ferrite Microwave Technologies 
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Courtesy: Cliff Eberle, Oak Ridge National Laboratory 



12 tows total of 24k precursor (4 tows shown) 

Mobile NDE Lab  

 Oak Ridge National Lab  

Carbon Fiber Technology Facility 



2D laser specs: Z Range: +/- 48 mm, X Beam Width: 62 mm, Sample Rate (max.) : 62500 Samples/sec. , 
Resolution: X: 100 µm, Z: 1 µm 

2D Laser  
Profilometer 

Tows being 
monitored 

Video  
cameras 

Slide fixture 
to move 
laser heads 

Table with 
adjustable  
height 

Aluminum  

fixture 



Combining the 2D data through time after correlating top and 
bottom lasers, we can create a 3D profile. 

More fuzz on this tow 

Less fuzz on this tow 
10mm 



Tow #3 
Skewed distribution 

Tow #1 
Wider distribution 



Oscillations of tow are a 
“fingerprint” with which to 
diagnose state of fiber 

Laser 
displacement 
measurement 

Excite the machinery or tow 
fibers to make a coherent 
measurement 

Presentation contains video. 
Contact Harper at 

info@harperintl.com  

for more info. 

mailto:info@harperintl.com
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Red Intensity  Oxidation State 
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 Thermal + Fluid + Kinetic 



 Heat the fiber and nothing but the fiber 



 Enhanced predictive models 

 Multi-dimensional process control 
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Spark the future.™ 

http://www.harperintl.com/

