Greenup Lock & Dam

12 SEP 01

Gates at the Greenup dam were metallized using flame spray in 1994.  The contractor chose to use a robotic process consisting of a rail welded to the top of the gate that supported a xy positioning mechanism.   This mechanism consisted of 2 vertical pipes that matched the curvature of the gate.  The pipes held a positioning devise which could move the flame guns at a very precise horizontal speed over an approximate 15’ x 15’ area of the downstream side of the gate.  The devise could be manually moved up or down on the pipes to coat any area from the top rail to the stiffeners on the bottom of the gate.  The pipes could be rolled along the rail to vacate the area for abrasive blasting or to reposition the mechanism for coating the next section of the gate.  The positioning devise was adjustable for both speed of travel and amount of overlap.  Distance of gun to substrate was manually adjusted and the gun was locked into position.  Quality of application was extremely consistent and thickness of coating was controlled to within 12 microns (0.5 mil).  All exteriors of all gates were metallized with 85/15 zinc/aluminum and topcoated with vinyl according to guide specification requirements.  Target thickness was 14 mils.

On 12 SEP 01 lockmaster Ron Hurst lifted gate #3 for my inspection of the coating.  The upstream side of the gate had essentially solid rust on the bottom 6” – 12” (This is on the section of high strength steel that is subject to very high velocity water when the gate is opened and is in contact with the stainless steel sill plate when the gate is closed.)  There was also a very high density of rust spots within 8”–12” of the stainless steel cables on the ends of the gates with a lower density of spots extending further inward from the cables. There were many spots 1”–2” in diameter where it appeared that the coating was gone but no rust was taking place.  Larger spots had what appeared to be traces of red rust starting in the center of the bare area.  Probing the edges of the coating around these spots revealed the metallized coating was powdery for a distance of approximately 1/16”–1/8” beyond which the coating was solid and firmly attached.  There were 2ea.  6” diameter spots of solid rust near the center of the gate.

On the downstream side of the gate it appeared that red rust was becoming visible on the nose of the gate.  In this area the substrate had been pitted prior to coating resulting in a profile on the steel of approximately 1/16”.  All coating on the high points of this profile was worn off, but the coating, including the vinyl paint sealer, was intact.  Scratches on the gate creating depressions in the metallized coating indicate the level of abuse received in this area.

A section of steel had been replaced on the nose area prior to the metallizing work.  This section is much smoother and has no traces of rust.

Under the gate an area was noted that had a large amount of pinpoint rusting.  The area was defined by straight lines and was of a size that indicated the contractor had not applied sufficient thickness when the robot was in this location.

The remaining gates were casually evaluated.  The water level on the closed gates was several feet below the nose area.  Most gates appeared to be equal to Gate #3.  The lockmaster stated that the last 2 gates were coated in colder weather.  They were in somewhat poorer condition with the nose of Gate #8 showing a 250-300 micron (10-12 inch) line of light rust rather uniformly across the entire gate. The last gate on the dam is Gate #9.  This gate is used more often and is subject to greater amounts of abrasion.  There are areas .0.7-1 x 5 meters (2–3 x15 ft) on each end of the gate that are bare and rusting.

