
1. Executive Summary 

Electroplating is an essential process used at 

Department of Defense (DoD) depots during 

overhaul of aircraft, ships, tanks, small arms, and 

other weapons. It is primarily used for corrosion 

protection and resizing of worn parts. Electroplating 

is expensive to perform in terms of labor, materials, 

energy and environmental costs. 

Through the National Center for Manufacturing 

Sciences (NCMS) Commercial Technologies for 

Maintenance Activities (CTMA) program, colla-

borative partners were found to work with the 

depots and introduce new electroplating tooling.  

This CTMA Modernization of Nickel Electroplating 

at Depots project was the latest in a series of four 

projects involving implementation of revolutionary 

commercial electroplating methods that resulted in 

improved product quality and major cost savings at 

military depots. The initial three projects 

successfully applied approaches to hard chrome 

plating, while this CTMA project successfully 

extended the concept to nickel electroplating. 

During the project, innovative masking and nickel 

electroplating methods were designed and tested on 

aircraft parts requiring refurbishment by the Corpus 

Christi Army Depot (CCAD) and the Fleet 

Readiness Center (FRC) Southwest. These 

methods had been used by project partners in 

recent commercial plating applications but had not 

been used by military depots. The innovations 

included: 

 No-mask fixtures – The no-mask concept, 

which was implemented during previous CTMA 

hard chrome plating projects, was relatively new 

to nickel electroplating. No-mask fixtures were 

custom-designed to particular parts and they 

replaced generic masking methods such as use of 

wax and tapes. No-mask anodes provide 

numerous advantages, including significant cycle 

time and labor cost reductions as well as reduced 

generation of hazardous waste. 

 Conforming anodes – When used in place of 

conventional tank anodes during nickel 

electroplating, conforming nickel anodes improve 

the uniformity of deposit, increase plating speed 

and significantly reduce the overall plating time. 

 Out-of-tank plating – Out-of-tank plating refers 

to the practice of electroplating internal surfaces 

of parts without submerging the parts into a 

plating tank. This is achieved by placing a part on 

a surface near a plating tank and continuously 

pumping plating solution though custom tooling 

connected to internal bores or cavities of the part 

that serve as small plating cells. Out-of-tank 

plating avoids the need to mask the entire part 

and minimizes the danger of hydrogen 

embrittlement associated with exposing metal 

parts to acid solutions. Again, this method proved 

to save time, costs and environmental waste. 

At each location, depot engineering staff selected a 

part for project consideration that was difficult or 

impossible to effectively plate using conventional 

means. The project involved several stages of 

prototype tooling design, fabrication and testing. 

Overall, implementation of these advanced plating 

methods provides a number of key advantages over 

conventional practices: 

 Eliminates labor intensive masking and 

demasking steps 

 Minimizes formation of “trees” (nodules of 

nickel or chromium, usually electrodeposited 

on edges of parts) 

 Provides more uniform deposits 

 Reduces plating times 

 Reduces subsequent machining time 



National Center for Manufacturing Sciences 

 

 Reduces dangers associated with hydrogen 

embrittlement 

 Uses less energy  

 Creates less hazardous waste. 

The part selected by CCAD (AH-64 Blade Tip 

Cap) did not have an approved repair process prior 

to the project and used parts were discarded as 

scrap metal. Therefore, an opportunity existed for 

immediate savings.  

The part selected by FRC Southwest (Rotodome 

Gearbox Housing) had an existing repair process, 

however, that method was expensive and time 

consuming to perform and often resulted  

in rejected parts and rework.  

At the conclusion of the project, a final set of 

production tooling was supplied to CCAD and 

FRC Southwest and employee training was 

performed. 

Based on the success of prototype tooling tests, 

CCAD is conducting a demonstration/validation 

project and is expecting to fully implement the 

process for the selected part during CY 2010. FRC 

Southwest is continuing tests of the equipment and 

is also expected to implement the technology during 

CY 2010. 

1.1 Benefits 

This latest project once again reinforces the concept 

that the application of advanced tooling for 

electroplating absolutely works and results in 

significant benefits to the DoD. If applied to the 

numerous parts refurbished by DoD plating 

facilities, benefits to the DoD include quicker 

weapons systems turnaround time, reduced labor 

costs, higher quality plated parts, and reduced 

generation of hazardous wastes. 

The projected savings that follow are for the two 

components included in this project only: 

 CCAD 

– Net savings of $717, 600 over three 

years. 

– Continuous supply of critical blade tip 

caps (currently blades are discarded as 

non-repairable). 

 FRC Southwest 

– Net savings of $890,880 over three 

years. 

– 45% faster turnaround time for 

plating/machining repair process. 

Earlier project phases showed similar savings for 

hard chrome plated components. A quick 

calculation based on the number of DoD facilities 

refurbishing plated parts times the number of unique 

plated parts could result in over $50M in savings 

over three years coupled with an even more 

important benefit of getting our weapon systems 

back into the field quicker. 

1.2 Tech Transitioning 

Several new methodologies developed during this 

CTMA project have already been extended to 

other aircraft parts repaired at CCAD and FRC 

East.  

Additionally, a tooling order has been placed with 

Advanced Tooling by Delta Airlines. 

1.3 Project Partners 

The government and industry partners who 

participated on this project were: 

 U.S. Army – Corpus Christi Army Depot 

(CCAD) 

 U.S. Navy – Fleet Readiness Center (FRC) 

Southwest 

 Advanced Tooling Corporation 

 CAI Resources Inc. 
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