Transitioning Technology Solutions to the Fleet
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Naval Aviation Depot (NADEP) Jacksonville identified a need for a process or technology used for plating wax removal that is less labor intensive than the current process and produces equivalent or better results. In response to this need, BioAct 280 was identified as an effective alternative to the current process used in removing waxes. 
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Technology Transition Plan (TTP) for 

Removal of Masking Wax with BIOACT 280

Introduction and Summary. During the metal plating process, a masking wax is applied to the machine parts in areas where plating is not desired.  After the machine part has been plated, the masking wax must be removed.  Residual wax left on these parts can significantly reduce the operability of the parts, and in some cases render the parts inoperable. 

NADEP Jacksonville currently removes plating wax by a process that consists of immersing the machine part in an aqueous parts washer followed by steam cleaning.  The steam-cleaning step is required seventy percent to eighty percent of the time and is based largely on the complexity of the part.  Residual wax can still remain after the steps mentioned above have been used and must then be removed by hand, using rags.  

This removal process can take anywhere from 45 minutes to one hour and 45 minutes to complete. This method for plating wax removal is labor intensive and time consuming.  In 1999, NADEP Jacksonville employed one full-time electroplater that worked eight hours per day for 260 days each year removing wax.  Additionally, overtime is needed approximately ten percent of the time. NADEP-Jacksonville attributes 100% of the labor to wax removal. Total labor costs are estimated at $137,060/yr.

NADEP Jacksonville is in the process of installing a BIOACT 280 precision Cleaner Wax Removal Application system. This Technology Transition Plan summarizes the supporting documentation for implementation of the BIOACT 280 Precision Cleaner Wax Removal Application systems, including:  Key features of the systems, Scheduling requirements, Implementation data, and Impact analyses (economic and environmental). 

BIOACT 280 has been approved for use by leading manufacturers across a wide range of industries including aerospace, automotive, jet engine, optics, and silicon wafer.   BIOACT 280 is designed for use in semi-aqueous cleaning process, which consists of three steps.  The typical semi-aqueous process steps are as follows: The first step involves a wash in a bath of BIOACT 280.  This initial bath is heated to 140(F to 200(F, depending upon the particular soil to be removed. Mechanical or ultrasonic agitation can be used in the bath to speed the cleaning process.  The second step involves rinsing the residual BIOACT 280 and the dissolved soil from the parts.  BIOACT 280 rinses easily with water, alcohol, or hydrocarbon-based solvents.  The third steps consist of drying the parts as necessary. 

A detailed analysis of the economic and environmental impacts associated with removal of maxing wax with BIOACT 280 shows significant benefits when compared to existing processes employed at NADEP Jacksonville.

Scheduling.  There are no special scheduling requirements associated with implementing this technology. The process can be implemented once the tanks and equipment are purchased and installed.

Implementation Data.  The following data summarize the requirements and constraints associated with implementation of BIOACT 280 at NADEP Jacksonville.

General: Plating wax removal using BIOACT 280 solution is economically feasible for maintenance activities that currently perform masking wax removal as part of normal operations.  The economic feasibility for BIOACT 280 at NADEP Jacksonville is included in the impact analysis section of this plan.  

Supply System Considerations: BIOACT 280 can be purchased in 5-gallon pails (35 lb /16 kg net, 40 lb /18 kg gross) and 55-gallon drums (400 lb /182 kg, 438 lb /199 kg gross).  To obtain an MSDS for BIOACT 280, contact Petroferm at (904) 261-8286.

Funding: The equipment purchase/installation funding will come from NADEP. It is assumed that this source is Operations and Maintenance (O&M) funding.

Facilities:  Existing facilities are adequate for installation of the BIOACT 280 Precision Cleaner system.  The utility requirements will be consistent with utilities available in industrial spaces.

Equipment: BIOACT 280 is designed for use in semi-aqueous cleaning process.  The equipment involved in this process mainly consists of 4 tanks. The first tank is used for washing the parts in a BIOACT 280.  The second and third tanks are rinse tanks, which are used to rinse the residual BIOACT 280 and dissolved soil from the parts.  The fourth and final tank is used for drying the parts as necessary.  The cost of the four tanks, agitation system for each tank, and heater is estimated at $168,000.

Engineering Controls: The BIOACT 280 installation system will require new controls. Training:  Some training will be needed for personnel who will operate the BIOACT 280 Precision Cleaner system. Training requirements should be included in the contract documents for the equipment installation.

Maintenance Planning/Scheduling: The BIOACT 280 Precision Cleaner system will require general periodic maintenance.  The contract documents for the equipment installation should include delivery of Operations and Maintenance Manuals, and training for maintenance personnel.

Environmental, Safety and Health Issues: Fuel blending is the most common disposal method for BIOACT 280/wax wash solution. This product has a fuel value of >15,000 BTU per pound.  Evaporation can be considered as an option for handling the rinse water from this process. Evaporation will be an effective method of reducing the volume of wastewater from the cleaning process, as the cleaner/wax solution in the water will remain in the evaporator and can be disposed of in a method similar to the wash bath.

Impact Analysis. The economic and environmental benefits derived from the implementation of BIOACT 280 at NADEP Jacksonville were estimated via an Impact Analysis.  The analysis compares the annual economic and environmental considerations of the proposed BIOACT 280 solvent to existing processes.  The Impact Analysis incorporates:

Payback period,

Initial cost of the new equipment, and 

Labor savings from process changes.

Figure 1 shows a summary of the results produced by the impact analysis.  The impact analysis shows a two year and two month simple payback period for implementation of the BIOACT 280 Precision Cleaner system at NADEP Jacksonville.  It also indicates a net reduction of 1,500 hours in annual labor, and a reduction of $83,728 in annual savings.  These results strongly support the decision to implement the dispensing systems.

Conclusions.  BIOACT 280 Precision Cleaner system will provide economic and environmental benefits to the metal electroplating operations at NADEP Jacksonville.  The Impact Analysis included in this TTP highlights the key areas where these benefits can be realized.
Figure 1.  Impact Analysis Results


KEY FEATURES:


Specifically designed for removing high-melting-point soils such as waxes, pitches, greases, fixturing compounds and buffing compounds.


Non-toxic and non-hazardous.  It is biodegradable and none of the components in BIOACT 280 appear on any of the EPA’s list of toxic or hazardous substances.


Low VOCs.  The vapor pressure of BIOACT 280 is extremely low, therefore the process results in minimal VOC emissions and evaporation losses from operating systems.


Approved for use by leading manufacturers across a wide range of industries including aerospace, automotive, jet engine, optics, and silicon wafer.


Compatible with most metals used in the aerospace/jet engine industry.


Reduced labor costs. BIOACT 280 is much more effective for plating wax removal than the existing process.
























































For Further Information on this Technology, Please Contact:


Mr. Rubin Prado, NADEP Jacksonville, Code 4.3.4.7


Materials Laboratory


Commercial: (904) 542-3444 Ext. 106


























































































































