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The U.S. Army Corps of Engineers uses
thermal-sprayed zinc and aluminum coatings on
hydraulic structures exposed to severe impact
and abrasion damage caused by ice and floating
debris.  These coatings are also used widely for
corrosion prevention on civil engineering
structures across the nation.  An experimental
study of the twin-wire electric arc (TWEA)
spraying of zinc and aluminum coatings was
conducted to demonstrate the suitability of this
technology for Army applications.

Experiments on six materials systems were
conducted using classical and statistically
designed fractional-factorial schemes.  TWEA
process parameters studied included current,
spray angle, spray distance, and system
pressure.  A systematic design of experiments
was utilized in order to display the range of
processing conditions and their effect on the
resultant coating.  The coatings were
characterized with bond strength and deposition
efficiency tests, and optical metallography.
Coating properties were quantified with respect
to roughness, hardness, porosity, oxide content,
bond strength, and microstructure.  Coating
performance was evaluated and quantified with
erosion testing, and a parameter-property-
performance relationship was developed for
each materials system.
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Foreword

This study was conducted for the Directorate of Civil Works, U.S. Army Corps of
Engineers (USACE) under Civil Works Work Unit L18, “HPMS High Perform-
ance Paint Systems.”  The technical monitor was Andy Wu, CECW-EE.

The work was performed by Vartech, Inc, of Idaho Falls, ID, under contract to
the Materials and Structures Branch (CF-M) of the Facilities Division (CF), U.S.
Army Construction Engineering Research Laboratory (CERL).  The CERL Prin-
cipal Investigator was Alfred D. Beitelman, CECER-CF-M.  The experiments
were conducted by Dominic. J. Varcalle, Jr. and Gary C. Wilson (Vartech), and
Mahlon Wixson and Frank Rogers (Thermion, Inc.).  Metals analysis was con-
ducted by Ken Couch (Protech Labs), and mechanical testing was conducted by
Sanjay Sampath (State University of New York at Stony Brook).  Dr. Ilker R.
Adiguzel is Chief, CECER-CF-M, and L. Michael Golish is Chief, CECER-CF.

The Director of CERL is Dr. Michael J. O’Connor.

DISCLAIMER

The contents of this report are not to be used for advertising, publication, or promotional pur-
poses.  Citation of trade names does not constitute an official endorsement or approval of the
use of such commercial products.  All product names and trademarks cited are the property of
their respective owners.

The findings of this report are not to be construed as an official Department of the Army posi-
tion unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED
DO NOT RETURN IT TO THE ORIGINATOR
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