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SUMMARY

Current method of cleaning aircraft ejection seats consists of applying an organic solvent or
Isopropyl Alcohol by brush or low lint cloth. This method of cleaning the ejection seat and/or
ejection seat components is extremely labor-intensive and generates significant quantities of
cleaning residue, which must be disposed of as HAZMAT.

An evaluation was performed using the Buddy Steamer System and Mini-Max Cleaning & Waste
Management System® and the Arma-Sol® solutions. Both the Buddy and Mini-Max systems
involved aqueous cleaning using steam-generation. The Buddy Steamer System was deemed
unsuitable for our application and won’t be considered further in this report.

Arma-Sol® is considered a good corrosion inhibitor but not a rust preventative. Corrosion
prevention procedures must be implemented within 24 hr of Arma-Sol® application.

The steam vapor cleaning process is optimal when individual components are removed and/or
disassembled as part of the normal task. This ensures that water is not trapped. Disassembly can
be time and labor-intensive and is beyond Organizational level authority. It is part of the normal
Intermediate and Depot level process. It is recommended that steam vapor cleaning not be
authorized at the Organizational level, but it is strongly recommended for Intermediate and Depot
level seat maintenance. The steam vapor cleaner will result in net annual savings of $308,090 for
the Navy.
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NOTICE

The discussions or opinions concerning commercial products herein do not constitute an
endorsement or condemnation by the U.S. Government, neither do they convey nor imply the
right to a license for use on such products. Information contained in the report shall not be given
to unauthorized persons.
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1.0 INTRODUCTION

1.1 This report describes and documents the results of our Affordable Readiness Initiative to
evaluate the steam vapor cleaning process on Navy ejection seats (reference 1).

1.2 PROBLEM STATEMENT

1.2.1 Current method of cleaning aircraft ejection seats consists of applying an organic solvent
or Isopropyl Alcohol by brush or low lint cloth. This method of cleaning the ejection seat and/or
gjection seat components is extremely labor-intensive and generates significant quantities of
cleaning residue, which must be disposed of as HAZMAT.

1.2.2 Each year, our naval industrial base is further restricted from using specific Ozone
Depleting Substances (ODSs) used in the cleaning of aircraft parts. As a result, less effective
means of cleaning components are usually implemented, almost invariably increasing
labor/material costs and/or often decreasing the quality of the cleaned surfaces.

1.3 PROPOSED SOLUTION

1.3.1 Recommend investigation into the use of Mini-Max Cleaning & Waste Management
System® manufactured by PDQ Precision, Inc. The system involves aqueous cleaning using
superheated steam generated on-site via portable steam-generation units. Although PDQ
Precision produces numerous models of the steam-generators (appendix A), there are three units
that were included in the investigation. Two units are shown below:

190 PSI Standard Pressure Mini-Max Modular II, P/N 6609-2
295 PSI High Output Pressure Mini-Max Modular II, P/N 6609-22
(This is the same unit as above; however, it has a different pressure output)
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295 PSI High Output Pressure Mini-Max Modular IV, Auto Version, P/N 6609-44A)

1.3.2 The Mini-Max Cleaners are excellent cleaners and degreasers and can remove oil, grease,
sand, rust, carbon, burnt propellants, and/or flux. They are currently in use in the medical and
automotive industries and are in limited use within the DoD (weapons and firearms cleaning).

1.3.3 The Mini-Max Cleaning & Waste Management System® provides the following potential
benefits:

Complete safety for the user and environment.

Elimination or extreme reduction of solvent and HAZMAT disposal requirements.
Equipment portability and flexibility in use.

Cleaning without total disassembly.

Cleaning in inaccessible areas.

Minimal safety equipment requirements.

Practically maintenance free.

@ o e T

1.3.4 Appendix B is a draft SAFE paper describing the steam vapor cleaning system to be
presented at the September 2002 SAFE Symposium in Jacksonville, Florida.

1.4 IMPLEMENTATION PLAN

1.4.1 Purpose: To evaluate various aqueous cleaning systems on aircraft ejection seats/ejection
seat components and nonejection seat components, using superheated steam from portable steam-
generation units.

1.4.2 Portable Steam-Generation Units To Be Evaluated (appendix A):

1 each, Mini-Max Mod II 190 PSI, NSN 4250-01-470-7094.

1 each, Mini-Max Hand Held 190 PSI, NSN 4940-01-409-0148.
2 each, Mini-Max Mod II 295 PSI, NSN 4250-01-470-7091.

1 each, Mini-Max Mod IV 295 PSI, NSN 4250-01-470-7097.

1 each, Mini-Max Mod IV 190 PSI, NSN 4250-01-470-7095.

2 each, Buddy Steamer.

™o Ao o
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1.4.3 Evaluation Sites of Portable Steam-Generation Units:

a. USMC Miramar, 1 each 190 PSI Hand Held, 1 each 295 PSI Mod II, and 1 each Buddy
Steamer.

b. Whidbey Island, 1 each 190 PSI Mod II and 1 each 295 PSI Mod IL.

¢. NADEP JAX, 1 each 190 PSI Mod IV.

d. NADEP NORIS, 1 each 295 PSI Mod IV.

1.4.4 Management of Portable Steam Vapor Cleaning Evaluation Program:

a. Andy Herring is the project manager with oversight of the entire program.

b. A.J. Yost is responsible for overall technical aspects of the program.

¢. Team members (Dennis Crowley, Ray Kwan, Jose Santiago, and Roger Grimes)
assisted with the daily operations of the evaluation program.

1.4.5 Objectives of the Portable Steam Vapor Cleaning Evaluation Program

1.4.5.1 Establishment of effectiveness in terms of time and cost savings, improvements in
cleaning effectiveness of the various steam vapor cleaning units. A test plan (appendix C) was
prepared outlining the evaluation process.

1.4.5.2 Site Reports: Each site submitted weekly reports citing items cleaned, by what system,
degree of success, observational comments, containers of solvent saved, and show cost/time
savings on forms provided via Fax or E-mail (see Survey Form, appendix D).

1.4.5.3 Team members worked with the Depot shops and provided on-hands assistance.

1.4.5.4 Depot shops personnel were responsible for the annotation of the survey forms and the
weekly submittal of the survey forms to on-site engineering.

1.4.5.5 NADEP Jacksonville engineering (Jose Santiago) ensured the accuracy and completeness
of the survey forms submitted my NADEP Jacksonville personnel.

1.4.5.6 AIMD Whidbey Island ejection seat shop supervisor (Roger Grimes) ensured the
accuracy and completeness of the survey forms by the AIMD personnel.

1.4.6 Program Evaluation Duration: The program started 1 May 2001 and ended 30 September
2001. Naval Message DTG 051944Z JUL 01 (reference 2) from NADEP Cherry Point authorized
Organizational limited use of the steam vapor cleaning systems.

1.4.7 Items Evaluated:
a. SJULT(V)-1/A, 2/A, 3/A, 4/A, 5/A, 6/A, and 9/A.

b. SJU-5/A and 6/A.
¢. MK GRU7A-1 and 2.
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d. MK GRUEA 7 (PILOT, ECMO 1, 2, and 3).
e. ESCAPAC 1E-1 (PILOT, COPILOT, SENSO, and TACCO).

1.4.8 Ejection Seat Areas and/or Components Not Authorized for Steam Vapor Cleaning
1.4.8.1 SJU17(V)-1/A, 2/A, 3/A, 4/A, 5/A, 6/A, and 9/A:

a. Sequencer - shall not be subjected to steam vapor. Were removed prior to Main Beam
cleaning.

b. LH/RH Pitot Static Mechanism Assemblies - Pitot head orifices were plugged to
prevent moisture intrusion. Also, applied tape to the Pitot Static Port on the main beam
assembly to prevent moisture intrusion.

1.4.8.2 Shoulder Harness Reels were not subjected to steam vapor cleaning, except at a Depot,
and were removed prior to Main Beam cleaning.

1.4.9 Protective Clothing Requirement:

a. Water and heat repellant gloves.
b. Goggles or face shield.
c. Water and heat repellant apron.

1.4.10 Materials Required To Prevent Moisture Intrusion:

a. Plugs used in orifice plugging.
b. Tape (plater's or low adhesive).

1.4.11 Manuals Requiring Revision (if steam vapor cleaning is approved):

NAVAIR 13-1-44.
AS-700AC-MDB-000.
NAVAIR 13-30-69.
NAVAIR 13-30-41.
NAVAIR 13-30GR-1.
NAVAIR 01-1A-509.

e A o
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2.0 DISCUSSION
2.1 ORGANIZATIONAL LEVEL MAINTENANCE CONCERNS AND COMMENTS

2.1.1 A 115 V, 30 amp power female receptacle is not available at most sites. A permanent
female wall receptable is needed which will increase the cost and infrastructure requirements.
Mini-Max Cleaning & Waste Management System® comes supplied with proper female wall
receptacles from the manufacturer. However, facilities must be wired to adapt to this female wall
receptacle, thereby increasing labor costs.

2.1.2 Tt needs additional agitation/detergents to provide effective cleaning.
2.1.3 A 190 PSI unit is ineffective, awkward to use, and lacks endurance.

2.1.4 1t is easy for inexperienced users to use tap water although warning decals can minimize
problem.

2.1.5 Condensation formed on cleaning surface needs drying with shop filtered dry air, which
may already be in place.

2.1.6 Gloves and PPE are required with QA/Safety Officer approval.

2.1.7 A 448-day inspection is the most suitable place for use of the steam vapor cleaner for the
SJU-5/6 seats.

2.1.8 Loose paint will be removed and affected areas need to be treated in accordance with
NAVAIR 01-1A-509.

2.1.9 Due to the fact that the majority of ejection seat maintenance is being performed prior to
deployment, steam vapor cleaner use aboard ship was not evaluated.

2.1.10 Positive comments by Organizational level suggested additional uses such as aircraft
panels, Environmental Control System (ECS) components, canopy brackets, ducting, and
cockpits.

2.2 INTERMEDIATE/DEPOT LEVEL EVALUATION

2.2.1 Material Costs

2.2.1.1 NADEP North Island uses Isopropyl Alcohol to clean seat components. NAS Whidbey

Island uses Toluene to clean tools and PD680 to clean seat components. The cost of materials is
as follows:
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Nomenclature Cost Quantity NSN Unit Price
Arma-Sol® Wash [ $379.20 | 100 gallons | 6850-01-412-4364 | $3.79/gallon
Arma-Sol® Dry $379.20 | 100 gallons | 6850-01-412-4375 | $3.79/gallon
Toluene $6.81 gallon 6810-00-281-2002 | $6.81/gallon
PD680 $21.68 5 gallons 6850-00-274-5421 | $4.34/gallon
Isopropyl Alcohol | $24.84 5 gallons 6810-00-855-6160 | $4.97/gallon

2.2.1.2 The Arma-Sol® solutions are available in concentrate form and premixed. The
concentrate solutions need 1 gallon of distilled or deionized water to be added to form a useable
liquid. The cost of water is considered negligible and is readily available in the Navy.

2.2.1.3 Appendix D shows the material cost savings as reported by the NADEP North Island,
NADEP Jacksonville, and NAS Whidbey Island. The average component cost is $1.37 to steam
vapor clean, compared with $2.60 using existing methods. Annually, the depots spend $7,200 on
cleaning solvents. Using the steam vapor cleaner, the depots would spend $3,793, realizing an
annual savings of $3,406.

2.2.1.4 Components that are steam vapor cleaned do not require hazardous material disposal. It
costs the depots $14,000 annually to dispose of used chemicals. The only residue is solid waste
that can be disposed of with other solid waste after the moisture evaporates.

2.2.1.5 The estimated total materials/disposal costs savings is $17,406 annually.
2.2.2 Labor Man-Hour Savings

2.2.2.1 Appendix D shows the labor man-hour savings as reported by the NADEP North Island,
NADEP Jacksonville, and NAS Whidbey Island. The average depot man-hour savings to steam
vapor clean each component is 16 min compared to existing methods. The depots currently spend
$344,400 in labor costs annually cleaning. Using the steam vapor cleaner will result in $254,400
annual savings.

2.2.2.2 The average Intermediate level man-hour savings is 60 min to steam vapor clean seat
assemblies compared with existing methods. Additionally, it was reported that 2 hr of time was
saved while cleaning tools. Annually, 400 seats are cleaned at Intermediate level for an annual
savings of 400 Intermediate level man-hours. With a burdened man-hour cost of $90.71, this
translates into annual cost savings of $36,284.

2.2.3 Depot and Intermediate Level Maintenance Concerns and Comments

2.2.3.1 Small parts were difficult to clean due to the difficulty of holding them. Using a mesh
basket, the parts tended to blow around.

2.2.3.2 With filters installed in the spray booth fan exhaust, steam can build up inside the booth,
obscuring vision.
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2.2.3.3 Without detergent and physical brushing, cleaning was ineffective on extremely dirty
surfaces.

2.2.3.4 Steam vapor cleaning is effective with use of detergent when cleaning larger components
like a main beam assembly. However, water removal from external surfaces and orifices took
considerable effort with dry shop air.

2.2.3.5 Condensation formed on cleaning surface requires drying with shop filtered dry air.

2.2.3.6 Intermediate level maintenance personnel are cleaning partially assembled seats with
unauthorized components removed. The seat is too large to fit the spray booth, but cleaning can
be done on the shop floor. Cleaning was effective with enormous time-savings over existing
cleaning methods. Appendix E documents how the Intermediate level maintainers use the steam
vapor cleaner.

2.2.4 Navy Aircrew Common Ejection Seat (NACES) Component Evaluation

2.2.4.1 In-service Management Panel (IMP) exhibited no internal moisture upon dlsassembly
after steam vapor cleaning.

2.2.4.2 Moisture was found inside the Barostatic Release Unit (BRU) after steam vapor
cleaning. O-rings appeared to be in normal condition, although water droplets were present.
Lubricated surfaces appeared unaffected by steam vapor cleaning process.

2.2.4.3 The catapult manifold valve exhibited internal moisture upon disassembly after steam
vapor cleaning.

2.2.4.4 The pitot tube showed extensive moisture in the static port screen, but no moisture was
found in the other internal areas.

2.3 LABORATORY ANALYSES
2.3.1 Corrosion

2.3.1.1 Materials laboratory testing was performed at NADEP North Island, California, to
independently verify effectiveness of the Arma-Sol® solution as a rust inhibitor. The testing was
performed as follows:

a. Seven identical bare 4120 steel plates were Garnet blasted and rinsed in alcohol. Five
were subjected to exposure in heated deionized water or heated deionized water with
Arma-Sol® rust inhibitors. One of the remaining plates was immersed for 2.5 min in
deionized water with Arma-Sol® dry solution and the other with Arma-Sol® wash.
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b. The two bare plates, which were exposed to deionized water, had visible pitting after
10 min. The plate that was immersed in the 160-deg water had a band of pits along the
lower edge where remaining water was held by surface tension. The plate exposed to
200-deg water did not retain any liquid water along the lower edge; therefore, there was
no band of pits at this location. The plates exposed to water solution with Arma-Sol®
did not display pit initiation until 24 hr later.

2.3.1.2 Arma-Sol® does appear to provide a limited temporary protection against flash corrosion
compared to deionized water. Arma-Sol®, wash and dry types, should be used in the steam vapor
cleaner as a temporary corrosion inhibitor. After steam vapor cleaning, corrosion treatment
should be performed within 24 hr in accordance with NAVAIR 01-1A-509. Appendix F provides
more details of the corrosion testing.

2.3.2 O-Ring Deterioration

2.3.2.1 Appendix G documents the laboratory testing of potential deterioration of the O-rings
from the super heated steam. The Materials Laboratory at NADEP Jacksonville has stated that
the heat generation of 300°F, in the steam vapor cleaning process, will neither accelerate
deterioration nor damage O-rings used on Navy ejection seats. The O-rings in question,
MS28775 and MS29513, are rated at a 275°F maximum temperature allowed. These O-rings are
now superseded by SAE-AS28775 and SAE-AS29513, respectively, but specification
requirements remain the same. The steam vapor cleaning process will, however, remove any
MIL-PRF-32033 lubricant, which supersedes the VV-L-800 lubricant, exposed to the steam
spraying action. Required lubricant will need to be replaced after cleaning.

3.0 RESULTS

3.1 At the conclusion of the steam vapor cleaning process/equipment evaluation, it was deemed
that five of the six models procured were inadequate for the particular application. It was found
that this equipment did have qualities that would prove beneficial to a wide range of aircraft
platforms. The one model that proved to be sufficient in all categories was the 295 PSI Modular
IV, built by PDQ Precision Inc. The other models lacked sufficient pressure or did not provide
continuous pressure, which called for a short, stand-down period, until the pressure built back up.
Further, it was deemed necessary for this steam vapor cleaning process/equipment to be used
only by the Intermediate and Depot level of maintenance. This is due to the fact that water
intrusion is imminent and repair/overhaul can only be performed at these levels. Finally, it was
found that, after using this cleaning method, corrosion prevention procedures must be
implemented immediately, if a corrosion inhibitor is not used. If an inhibitor is used, then
corrosion prevention procedures must be performed within 24 hr.
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4.0 CONCLUSIONS/RECOMMENDATIONS

4.1 Water entrapment limits usefulness of the steam vapor cleaning process. The steam vapor
cleaning process is optimal when individual components are removed and/or disassembled as
part of the normal task. This ensures that water is not trapped. Disassembly can be time and
labor-intensive and is beyond Organizational level authority, but it is part of the normal
Intermediate and Depot level process. It is, therefore, recommended that steam vapor cleaning
not be authorized at the Organizational level. It is, however, strongly recommended for
Intermediate and Depot level seat maintenance. It was also noted that the steam vapor cleaning
process could be useful for nonegress aircraft applications such as aircraft panels, ECS
components, canopy brackets, ducting, and cockpits.

4.2 As reported by NADEP North Island Materials Lab, Arma-Sol® is considered a good
corrosion inhibitor but not a rust preventative. Corrosion prevention procedures must be
implemented within 24 hr of Arma-Sol® application. If Arma-Sol® solution is not used,
corrosion prevention procedures must be implemented immediately in accordance with the
applicable maintenance instructions.

4.3 Limits on the use of steam vapor cleaning on ejection seat components for Intermediate and
Depot level process will be issued via changes in the applicable Intermediate and Depot level
manuals and/or instructions.

4.4 Cost benefits: The steam vapor cleaner will result in net annual savings of $308,090 for the
Navy.

ANNUAL SAVINGS
Material Savings $3,406
Hazardous Material Savings $14,000
Depot Labor Savings $254,400
Intermediate Level Labor Savings $36,284
Total Savings $308,090
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MINI - MAX CLEANING
&
WASTE MANAGEMENT SYSTEM ®

WINNER
1997
SCAQMD
CLEAN AIR
AWARD
For TECHNOLOGY

AQUEOUS YET WATERLESS CLEANING ™

COPY
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MINI - MAX CLEANER ® is a patented process which instantly converts clean water to high
pressure steam vapor on demand and is easily controllable by the operator. ARMA - SOI. ® rust
inhibitor is added when required for corrosion control.

Steam, the combination of moisture, heat and pressure provides the means for immediate removal of
contaminants from a given surface, cleaning it thoroughly, coupled with immediate spotless drying.

By activating the hand or foot operated switches, the operator activates our special pump which injects a
metered amount of liquid into the patented Mini - Max Cleaner ® chamber. This fluid converts into high
pressure vaporized steam instantly, discharging forcibly through the nozzle or wand assembly

outside the cabinet.

The plastic hose pickup tube is inserted into any size container of liquid . The Mini - Max Cleaner ®
draws what it needs to make high pressure steam vapor.

The Mini-Max Enhanced Cleaning Systems demand that only clean water such as distilled or deionized or
otherwise properly filtered water be used. Ordinary tap water with it's impurities and solids can
contaminate the cleansing steam vapor and my require needless maintenance on the Mini-Max Cleaner ®.

Where there are rustable parts being cleaned, to prevent rust formation, we recommend the use of
ARMA - SOL ® rust inhibiting solution.

The design of the Mini - Max Cleaner ® is completely safe because no steam is stored under pressure as
in conventional steam boilers.

All models are designed with attributes to offer standard 190 PST or High Output 295 PSI of pressure as
well as the various ways to deliver. From the basic table top unit to the Hand Held System’s ability to
bring the cleaner to the cleaning site, be it under, up or around with complete flexibility. From timed bursts
of pressure to the continuous, perpetual “Day and Night” high pressure steam vapor for as long liquid
is provided.

The Waste Management System ® can be utilized with any of the Mini-Max Cleaner ® models.

FED. LD. #33-0127037 GSA CONTRACT # GS-07F-5805A
CAGE CODE: 0ANS51 D.U.N.S.# 17-533-0620
U.S.A.PATENT No: 4,414,037 U.L.LISTED #3K87
FOREIGN PATENTS APPLY

TUV AND CE APPROVAL AVAILABLE FOR MODEL #6230 EUROPEAN CONSUMPTION

e
|
|
i

www.minimaxcleaner.com

© Copyright PDQ Precision Inc. 1997
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MINI - MAX CLEANER ®
With
ARMA - SOL ®
The Aqueous yet Waterless Cleaning System ™

FACT SHEET %

MADE IN USA

1. www.minimaxcleaner.com PLEASE VISIT US' !
2. MINI-MAX Cleaners are never obsolete and can be upgraded to today’s state of
the art pressure and improved longevity.
3. Allthe Mini-Max Cleaners; can be covered by our extended maintenance contracts at
very reasonable costs.
4. Ourbase pressure output is 190 PSI for all our models. Our High Output models
operate at 295 PS! and they can be had to operate automatically and continuously.
5. GSA Contracts for all models and NSN for most items.
6. Since 1980, track record of safe, reliable performance.
7. Endorsed by U.S. NAVY P2 FASTT, U.S. AIR FORCE MEEP, and Industry in
almost all areas of cleaning. Winner 1997 AQMD Clean Air Award
ror Technology.
The most cost effective cleaning systems available today
All models are excellent degreasers and can remove oil, grease, sand, rust,

carbon, fouling, burnt propellant, flux, etc.

WE DO NOT HAVE
Solvents or alternatives.
Waste water streams.
Ongoing costs of chemicals.
The need for purging the equipment of consumed waste.
Costs for waste disposal.
High power consumption cost.
Plumbing requirements.
High equipment maintenance costs.
The hazards of hot liquid splashing.
The need of user respirators, the protection required, should be based on the
contaminants being removed.
EPCRA reporting, ETC.

WE DO HAVE
Complete safety for the user and environment.
Elimination or reduction of solvents.
Equipment portability and flexibility in use.
Cleaning without tota! disassembly.
Cleaning in inaccessible areas.
Minimal safety equipment requirements.
Practically maintenance free.

~~~~~~~~~~ ow.mini leaner.
© Copyright PDQ Precision Inc. 1997 L 3 wiww-minimaxeieaner.com
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MINI - MAX WASTE MANAGENENT SYSTEM ™

i

NO WASTE WATER STREAM
NO SOLVENTS
SEE -THRU CURTAINED DOOR
PROTECTS OPERATOR
CABINET’S CORNERED LEGS FIT
SNUGLY INTO THE CART OR CAN
ALLOW IT TO STAND ALONE
ENVIRONMENTALLY FRIENDLY
ENTIRE UNIT IS PORTABLE
SAFE FOR ALMOST ANYTHING
TRAPS AND CONTAINS ALL
RESIDUE IN REPLACEABLE
ABSORBENT PADS

CAN BE USED WITH ALL
MINI - MAX CLEANER ® MODELS

Shown Above with Modular I ™ High Output GSA CONTRACT: # GS-07F-5805A
But system works with all models Mini - Max Cleaner ®

Waste Management Cabinet Stock No. 6609-50

CABINET: Steel 42"H 36" W 24" D Powder Coated Total Weight 100 LBS.
DRIP DRAWER: For Waste Containment 2°H 33"W 23" D

LOAD ENTRANCE: Curtained door swings open for loading 36"H 34"W

VINYL CURTAINS: Ciear See - Thru overlap panels exhaust. 33" H 36" W

4 EXHAUST FANS:  4.5” diameter with clean able filter.

SPOTLIGHTS: Two all weather fixtures

POWER SWITCH:  All weather fixture.

WORK TABLE: Expanded metal on reinforced frame.
POWER: 115V. AC

U.S. PATENT PENDING

Mini - Max Portability Cart ™ Stock No. 6609-5
Welded Steel 37'H 36"W 36D Weighs 55 pounds Powder Coated 3 Shelves
100 ft Power Cord on reel All weather dual electrical receptacle  Casters with individual locks

www.minimaxcleaner.com

© Copyright PDQ Precision Inc. 1997 4 !
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NINI - MAX WASTE MANAGENENT 9YSTEM ™

JUMBO MODEL b 4 EXHAUST FANS

LOCATED ON TOP

2 FLOOD LIGHTS
PROVIDE AMPLE
LIGHTING

WasTe MANAGEMENT
CaBiNET

PorTABILITY CART

WASTE MANAGEMENT SYSTEM PICTURED ABOVE
IS SHOWN WITH THE Mini - Max Moouwar IV ™

y JUMBO

i WASTE MANAGEMENT
CABINET

STOCK NO. 6609 - 72
115V AC

72°L 23"D 42"H

JUMBO

PORTABILITY CART

STOCK NO. 6609-48

48"L 22"D 36"H

ACCESSORIES
Stock No.
6609-50AB

10 PACK REPLACEMENT
ABSORBANCY PADS
6609-50F
EXHAUST FAN FILTERS

WASTE MANAGEMENT SYSTEM ™ SHOWN WITH 2 MODULAR Il SSTEMS

I —— www.minimaxcleaner.com
© Copyright PDQ Precision Inc. 1997 35 | .
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190 PSI Standard Pressure Models

 Mini - Max Modular I ™

EIGHT TO TEN MINUTEWARM - UP

MODULAR Il ™ GIVE 190 PSI FOR ABOUT

15TO 20 MINUTES (two minute recovery

if unit cools down)

= RECOMMENDED FORMODERATE TOHEAVY

VOLUMES OF CLEANING & DEGREASING &
DECONTAMINATION

=
=

SPECIFICAT!ONS

MINI-MAX MODULARIT™ ‘Steel Powder Coated Cabinet 16" W 14”D 9”H
Stock No. 6609-2 Weight

GSA # GS-07F-5805A Power R £ A 2400 W
Ouput . - 190 PS| Steam Vapor
‘Warranty , T Year

UL APPROVED '

230 v AVAILABL_E ‘

MINI - MAX MODULAR V™ CLEANER

¢ ALL TIMING CONTROLS LOCATED OUTSIDE
CABINET
¢ CONTINUOUS HIGH PRESSURE SUPER
HEATED STEAM VAPOR FOR
HEAVIER
VOLUMES OF WORK LOAD
¢ PROVIDES CONSTANT 190 PSI STEAM PRESSURE
¢ PERFECT FOR CLEANING & DEGREASING &

SPECIFIGATIONS . -

Mini - Max Modular IV ™ : S
Stock No. 6609-4 ‘Steel Powder Coated Cabmet - 35"W- 16" D 16" H

Welght )  115.Pounds
GSA # GS-07F-5805A Power » o : ;230 V- 26A 6000w

I 115V 26A 6000W: Perseparate dual Gtcuits |
-Output R Contmuous 490 PSI Steam Vapor

- Warranty : 1Year -

Startup 6 10:8 Minutes

www.minimaxcleaner.com
© Copyright PDQ Precision Inc. 1997 6
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Mini - Max Modular II ™
HIGH OUTPUT
EIGHT TO TEN MINUTE WARM - UP
295 PSIFOR ABOUT 7 TO 10 MINUTES
( CcOOL DOWN ? TWO MINUTE RECOVERY !!! )
PERFECT FOR WEAPON CLEANING
EXCELLENT FOR DIFFICULT
DEGREASING & CONTAMINANT
REMOVAL

SPECIFICATIONS

Mini - Max Modular [T™™ Steel Powder Coated Cabinst 16'W 14'D 9'H
HIGH OUTPUT Weight - 32 Pounds
Stock No. 6609-22 Power 116V 20A 2400W
GSA # GS-07F-5805A Output 295 PS| Steam Vapor
L Warranty 1 Year
UL APPROVED

230V AVAILABLE

MINI - MAX MODULAR IV ™ CLEANER
HIGH OUTPUT
CHoice oF 2 MopELs

IDEAL FOR DEGREASING &
DECONTAMINATION

HIGH PRESSURE SUPER HEATED STEAM
VAPOR FORHEAVIER VOLUMES
OF WORK LOAD

PROVIDES 295 PSISTEAM PRESSURE

continuously So LONG As LIQUID IS PROVIDED.

Mini - Max Modular IV ™ SPECIFICATIONS
HIGH OUTPUT
Stock No. 6609-44 Steel Powder Coated Cabinet 35"W 19D 16"H
__ Controlled burst Weight 115 Pounds
via switch in wand assembly Power 230V 26A 6000 W
Mini - Max Modular IV ™ Output 295 PS| Steam Vapor
HIGH OUTPUT Warranty 1 Year
Stock No. 6609-44A Startup 6o 8 Minutes

Auto version electronically controlled
GSA # GS-07F-5805A

www.minimaxcleaner.com

© Copyright PDQ Precision Inc. 1997 [ 7
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MINI - MAX CLEANER ®

Recommended for small parts
cleaning & degreasing.
From weapons to electronics

6 Minute warm-up.

All come with removable nozzles
and can be activated with manual
or foot switches. Cleans &
degreases small parts, electronics,
circuit boards, flux removal etc.

Use ARMA - SOL® As RusT

ltem No. 6606 INHIBITOR WHEN REQUIRED
NSN # 4940 01 411 8632

GSA Contract # GS-07F-5805A UL Approved

SHIPPINGWT: 20LBS POWER: 115V 13A 1500 W

SiZE: 7"W 11"D & H STEAM PRESSURE with nozzle 150 PSI
WEIGHT: 18LBS STEAM PRESSURE with wand 190 PSI

LIQUID CAPACITY: UNLIMITED (230 Volts Available )

fDesngned to. clean & degrease all’small bore weapons. Using unit #2 as a back:up for unit #1, ‘using
Arma - Sol ® ‘Wash, riist inhibitor with detergent (Stock #6600~ -91); ‘while: unit #1 recovers

- temperature (2 mlnutes) complete cleaning with unit #2. Machine. #3 uses Arma-Sol ® Dry
{Stock #6600-9). ‘to finish: gleaning ‘the item. antiseptically and remove any remammg contaminants
leaving. a hot surface to apply fi nal jube when required.

-3.Machine system as shown above Stock number: 6606-109
Note: Two machme system can work when 'weapon count is small

www.minimaxcleaner.com

© Copyright PDQ Precision Inc. 1997 8
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MINI - MAX HAND HELD CLEANING SYSTEM ™

190 P S1 FOR CLEANING & DEGREASING & DECONTAMINATION
PORTABILITY OVER A WIDE AREA. > > FLEXIBILITY TO A 50’ RADIUS

Stock No. 6606-21 Total System NSN# 4940 01 409 0148
Complete work station consists of the following: 6606-203, 6606-203-1, 6606-25
GSA Contract # GS-07F-5805A

MINI - MAX Hand Held System ™
Stock No. 6606-203 NSN # 494001 411 3278
CENTRAL PUMPING STATION

2 SEPARATE STEAM VAPOR GENERATORS,
EACH OPERATING INDEPENDENTLY

2ELECTRICFOOT SWITCHES
2PLAINNOZZLES
2 SETS RIGID WAND EXTENDERS FOR THEM-2

EACH CHAMBER ANDM-60 BARRELS
115V 13 A 1500W 2 SETS OF 13' UMBILICAL LINES CONNECTING

230 V AVAILABLE THE GENERATORS TO THE PUMPING STATION

4 844848 4803

MINI - MAX Rigid and Flexible Wand Accessories
Stock No. 6606-203-1 NSN # 494001 414 1565

Picture sHows HAND HELD SYSTEM ™ As ABOVE WITH
THE TWO SETS OF FLEXIBLE WAND ASSEMBLIES AND THEIR RIGID
WAND ACCESSORIES.
SEE ITEM 6606-42MA ON THE ACCESSORY PAGE FOR DETAILS.

MINI - MAX MosiLe Cart ™
Stock No. 6606-25 NSN #4940 01 411 3280

THREE TIERED WITH INDIVIDUALLY LOCKING WHEELS
100" ELECTRICAL EXTENSION CORD ON REEL

DOUBLE ALL WEATHER OUTLET RECEPTACLE

44038

STORAGE AREA IN PLACE FOR THE RIGID WANDS

NEW ITEM
item No. 6606-203-2 NSN # 4940 01 414 1566
Dual Activator Flex Wand 8 ft. long with manifold and wide flat spray extender.
Lets you get the output of two hand held units at the same time.
WORKING VAPOR PRESSURE JUMPS FROM 190 PSI TO 295 PSL.

www.minimaxcleaner.coirn
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This unit is delivered complete with 42" length wand and
a water pumping and lon filtering system for field use
anywhere. This system can be used with jumper cables
or with NATO Adapters to attach to the slave cable for
use in vehicles, aircraft, etc. 25' of Plastic tubing
supplied to be placed into any lake or stream, is pumped
through our filter and cleansed then into a container for
storage from which the Mini - Max Cleaner ® draws it's
liquid.

Speclficatidns

Stock No. 6606-6

. Mini - Max Cleaner ® 7"W 11"D 8"H
NSN No: 4940 01 409 0149 Pumping Station: "W 77D 8 H

GSA Contract # GS-07F-5805A Steam pressure with wand: 190 PSI
- Power: 24 Volt DC
Total combined wt.: 30 Lbs.

ACCESSORIES

No Picture ltem No. 6606-42  NSN 4940 01 411 3193 Flex Wand 42" No switch.

FLEXIBLE WAND ATTACHMENTS
With Switch in Handle

6606-42M  NSN# 4940 01 411 8737 42" Length hose.

6606-96M NSN# 4940 01 414 1561 96"[8'] Length
hose

6606 - 42MA  NSN# 4940 01 411 8735
42" Hose length with 3 Snap - on accessories

6606 - 96MA NSN# 4940 01 414 1563
96" [ 8' ] Hose length with 3 Snap - on
accessories

ELECTRIC FOOT SWITCH

6606-3  NSN# 4940 01 411 8642
Replacement Foot Switch

www.minimaxcleaner.com J

© Copyright PDQ Precision Inc. 1997
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ARMA - SOL ®
Rust Inhibitor

THE ONLY RECOMMENDED < :
: outh Coast
SOLUTION FOR USE WITH THE IS8l Alr Quality Management District
MINI - MAX CLEANER ® | B
SYSTE M S :f;;(;‘uw B. Gonrales

1165 Walout Avenue
Chula Vista, CA 91911

September 3, 1997

ject; Cleun Air Solv $) Cectification

Dear Mr. Gonzales:
CONGRATULATIONS

Your submitted product(s) have successfully met all of the requirements for 2 Clean Air
Solvent Certificate from the South Coast Air Quality Management District (AQMD). The
Certification wil be valid for five (5) yeats from the date of issuance and may be rencwed upon
recertification by the AQMD. The following product(s) will be classified as a CAS(s) by the
AQMD:

+  Ama - So] Dry Concentrate

Clean Air Solvent (CAS) eligibility determination by SCAQMD
Method 313-91. All Analyses were performed on the product as
received.

There were no VOHAP, ODC, GWC, or VOC Detected.

CONCLUSION: THE PRODUCT MEETS CAS CRITERIA.

Prepared Solutions in one gallon plastic bottles
PACKAGED 4 GALLONS PER CASE

#6600-9 ARMA-SOL® DRY SOLUTION [ veow taser ]| NSN# 6850 01 412 4360
#6600-91 ARMA -SOL® WASH SOLUTION [creentaBEL] NSN# 6850 01412 4372

CONCENTRATES OF ARMA - SoL ®
Add One Bottle per Gallon Distilled Water

#6600-7 DRY SOLUTION 100 count case NSN # 6850 01 412 4375
#6600-71  WASH SOLUTION 100 count case NSN # 6850 01 412 4364
#6600-7A DRY SOLUTION 10 Pack NSN # 6850 01412 4373
# 6600-71A WASH SOLUTION 10 Pack NSN # 6850 01 412 4374

www.minimaxcleaner.com
© Copyright PDQ Precision Inc. 1997 " ¢
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Tre MINI-MAX CLEANER ® is GUARANTEED TO BE FREE FROM DEFECTS IN
MATERIAL AND WORKMANSHIP FOR ONE YEAR FROM DATE OF PURCHASE. ANY DEFECTIVE
PART WILL BE REPAIRED OR REPLACED AT OUR OPTION, PROVIDING THE

MINI - MAX CLEANER ® ‘

SHOWS NO SIGN OF MISUSE OR ABUSE.

IF REPAIR IS NECESSARY, RETURN THE MINI MAX CLEANER ® FREIGHT PREPAID
TO!

PDQ Precision Inc.
1165 WatNuT AVENUE
CHuLA VISTA, CA 91911

BE SURE TO INCLUDE THE FOLLOWING INFORMATlON. , :
Name, ADDRESS, TELEPHONE, AND A BRIEF DESCRIPTION OF THE PROBLEM.

THIS WARRANTY DOES NOT APPLY TO ANY MINI - MAX CLEANER ®
SUBJECT TO DAMAGE BY ABUSIVE HANDLING OR MISUSE.
WAaRRANTY ExTENSION PROGRAMS AvAILABLE ALL MQDELS. =

WWW. mlmmaxcleaner com

© Copyright PDQ Precision Inc. 1997
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DECONTAMINATION RECOMMENDATION

WITH CHEMICAL AND GERM WARFARE A POSSIBILITY, BE IT ACTUAL WAR OR A SNEAK ENCOUNTER THE NEED TO
DECONTAMINATE MACHINERY EQUIPMENT AS WELL AS THE PEOPLE AFFECTED BY SUCH ACTIONS IS OF VITAL
IMPORTANCE.

MOVING PEOPLE AND THINGS TO DECONTAMINATION SITES MAY BE DIFFICULT AND MAYBE IMPOSSIBLE, AND AT
SUCH SITES THE RETRIEVAL OF THE AGENT AND THE REMOVAL LIQUIDS IN ITSELF CAN BECOME A STAGGERING
BURDEN.

CONSIDER IF YOU WOULD, THE MINI-MAX CLEANING SYSTEMS, PORTABLE AND EASILY, QUICKLY PUT INTO USER
CONFIGURATIONS OF SPRAY ATTACHMENTS FROM SIMPLE HOSE TO CIRCULAR SHOWER TYPES CAN BE UTILIZED TO
DELIVER THE MINI-MAX RINSING VAPOR SPRAYS.

SINCE WATER IS THE PRIME CLEANING AGENT FOR THE MINI-MAX SYSTEMS, AND STEAM VAPOR THE ACTUAL
CLEANER. DEPENDING UPON THE SITUATION AND CIRCUMSTANCES INVOLVED, PICTURE SPRAYING THE
CONTAMINATED WITH WHATEVER CHEMICAL DECONTAMINANT MAY BE CALLED FOR. THEN WASH IT ALL DOWN INTO
A SIMPLE BUCKET, TUB OR TARP. WITH THE STEAM VAPOR EVAPORATING, THE ONLY RESIDUE WOULD BE THE
CONTAMINANT AND OR CONTAMINANT REMOVAL AGENT TO DISPOSE OF. THERE IS NO WASTE WATER STREAM.

LIQUID DECONTAMINATION CHEMICALS WHICH DO NOT HAVE A FLASH POINT CAN BE APPLIED VIA THE WATER
SUPPLY THROUGH THE MINI-MAX CLEANERS SAFELY AND EFFICIENTLY.

ALTERNATE PURCHASE PLANS
ARE AVAILABLE

EQUIPMENT LEASING

EQUIPMENT RENTAL

SHORT TERM ( 6 MONTH)
LoNG TERM  ( 12 month)

PURCHASE
SHORT TERM > INTEREST FREE

e ww.mini A
© Copyright PDQ Precision Inc. 1997 | 13 | www.minimaxcleaner.com
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VIABLE ALTERNATIVE TO REPLACE SOLVENT CLEANING AND
DEGREASING OF WEAPONS, AUTOMOTIVE PARTS, ELEC-
TRONICS, PRINTED CIRCUIT BOARDS, GROUND SUPPORT
EQUIPT. AND OTHER GEAR.

ECONOMIC ANALYSIS: MINI-MAX VS. SOLVENTS.

SUMMARY:
ANNUAL SAVINGS, MINI-MAX $ 383,146
CAPITAL COST: $ 8,324
PAYBACK: ONE YEAR

E
SAFE

THE MARINES WERE IMPRESSED - CUT WORK TIME IN
HALF. ARMA-SOL RUST INHIBITOR HELPED PREVENT

WEAPONS FROM RUSTING.

RESULT.  MORE CONSTRUCTIVE TRAINING SCHEDULE.

EVALUATION: HAWK (GSE)

CORROSION CONTROL PROGRAM:

RESULTS. TEN MOTHER BOARDS & 26 ‘
INTERFACE . CARDS GLEANED. WITHOUT DAMAGE.
FAILURES DUE TO ESDI" NONE
FAILURES DUE TO EXCESSIVE HEAT:  NONE

REPORT : AIMD SAN DIEGO,

US NAVY.

CLEANS A MYRIAD OF SMALL PARTS THAT HERETOFQRE
DEEMED DIFFICULT IF NOT VIRTUALLY IMPOSSIBLE TO
CLEAN

EVALUATION _MARINES:

CLEANING THEIR WEAPONS HAS NEVER BEEN EASIER.
ENTIRE INVENTORY OF WEAPONS NOW CLEANED IN DAYS
NOT WEEKS.

AIMD POWER PLANTS: EFFECTIVE GETTING INTO SMALL
AREAS ON THE TURBINE ENGINE. THE MINI-MAX
PERFORMED AS ADVERTISED.

SUMMERY: VERY EFFECTIVE TIME SAVING EQUIPMENT
WHEN PROPERLY USED IN APPLICATIONS IT IS DESIGNED
FOR. ELIMINATES THE NEED TO DISASSEMBLE, REDUCES
CLEANING TIME UP TO 60 %.

[

www.minimaxcleaner.com
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COPY
27 APPENDIX A



NAWCADPAX/TR-2002/244

COPY

NAF EL CENTRO, CA TEST RESULTS:

WASTE MANAGEMENT:
DISPOSAL COSTS NORMALLY: 4 DRUMS

AIRCRAFT CLEANER / WATER: IN 2 WEEKS

cosT $360.00. WitH MiNI-MAX WASTE DISPOSAL
SYSTEM REDUCED TO TWO PIG MATS, DISPOSAL COST
ABOUT .80 CENTS EVERY TWO WEEKS.

PARTS CLEANED: TIME CUT FROM 4 HOURS TO 1 .5 HRS
PER 100- PARTS AND CLEANED FAR BETTER THAN BY
HAND.

NO SOAKING, WE CLEANED IMMEDIATELY.

AIRCRAFT CLEANER ELIMINATED.

Mini-MAX WATER USAGE RATE:1 GAL PEA 8 HOURS OF
CONTINUOUS CLEANING.

P2 MESSAGE (FASTT) U.S.N.:

P-2 POLLUTION OPPORTUNITY IDENTIFIED:

MiNi-Max SYSTEM REPLACES SOLVENT CLEANING AND
DEGREASING. THE TECHNOLOGY USES DISTILLED WATER.
COMPARED TO CURRENT CLEANING PROCEDURES THIS
TECHNOLOGY SAVES LABOR AND ASSOGIATED COSTS.
STUDY:; SUBBASE BANGOR: THIS TECHNOLOGY REDUCES
TIME TO CLEAN CIRCUIT BOARDS BY. 90 HRS A MONTH,
ESTIMATED SAVINGS 9K A YR. UNIT PAID FOR ITSELF IN 6
MOS.

© Copyright PDQ Precision Inc. 1997 I 15 l

IN USE AT HOME AND ABROAD

BY UNITS OF THE U.S. ARMED

FORCES:

UNITED STATES AIR FORCE
UNITED STATES NAVY
UNITED STATES MARINES
UNITED STATES ARMY
UNITED STATES NATIONAL GUARD
U.S. SPECIAL FORCES

WEB SITES
FORYOU TO
VISIT!

VIRGINIA DEQ:
P2IMINI-MAX CLEANER
www.deq.state.va.us/opp/p2va/
10arma.html

PORTABLE STEAM CLEANING
SYSTEM (MINI-MAX)
enviro.nfesc.navy.mil/
p2library/11-7_497.html

www.minimaxcleaner.com
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ELECTRONICS

[||= o < [N
I

[ | ]]
Lo s
PHONE: (819) 581-6370 < VALENCIA OFFICE
FAX: (619) 675-4067 P.O. BOX 99838 FACTORY WAREHOUSE 28220 Avenue Crocker
PLANT: (619) 575-7155 SAN DIEGO, CA 92169 1165 Walnut Avenue Unit 408
www.minimaxcleaner.com ’ CHULAVISTA, CA 91911 Valencia, CA 91355

PHONE /FAX (805) 775-4922

pdg@minimaxcleaner.com
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SAFE REPORT OF STEAM VAPOR CLEANING EGRESS SYSTEMS
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MAINTENANCE & CLEANING OF US NAVY ESCAPE SYSTEMS USING
SUPERHEATED-STEAM GENERATING SYSTEMS

Andrew C. Herring
Logistics Management Specialist
Aircrew Escape System Fleet Support Team
NAVAIR Depot Cherry Point, NC

ABSTRACT

The current method of cleaning aircraft ejection seats
consists of applying an organic solvent or isopropyl
alcohol by brush or low lint cloth. This method of
cleaning the ejection seat/ or ejection seat
components is extremely labor-intensive and
generates significant quantities of cleaning residue.
This residue must be disposed-of as HAZ-MAT.

Each year, our naval industrial base is further
restricted from using specific Ozone Depleting
Substances, in the cleaning of aircraft parts. As a
result, less effective means of cleaning components
are usually implemented.

The Aircrew Escape Systems Fleet Support Team
(AESFST) has procured five models of a special
portable steam cleaning system (figure 1), for
evaluation. The use of steam is to eliminate or greatly
reduce the use of organic solvents and isopropyl
alecohol, as well as man-hours in the cleaning of
naval ejection seats/ components. These five models
show potential, from other steam cleaning systems,
due to their portability and the steam pressures they
produce. Their pressure production ranges from 190
to 300psi. This system uses distilled or de-ionized
water as a cleaning solution to generate steam at a
temperature of 500 degrees Fahrenheit.

The attractiveness of this system, to the AESFST, is
that with this high temperature steam, the item being
cleaned becomes virtually dry after steam spray is
removed.

The evaluation is being performed by the Fleet
maintainers at. MCAS Miramar;, MCAS Beaufort;
NAS North Island; NAS Oceana, NAS Kingsville and
by NAVAIR Depots North Island and Jacksonville.

The evaluation is underway and the key factor of
moisture  intrusion  will  determine  what
seats/components (if any) are cleared for this type of
cleaning.
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The AESFST submitted an article, on our evaluation
of the Mini-Max cleaning and waste management
system, to the Navy Environmental News, magazine
(Currents), which publishes new ideas and trends in
environmental  policy and compliance. The
evaluation was featured in the winter, 2001 edition.

4 EXHAUST FANS
LOCATED ON TOP

2FLOOD LIGHTS
PROVIDE AMPLE
LIGHTING

4 Waste Manacement
Chziner

P:igure.'i. Jumbo Model
INTRODUCTION

The evaluation of steam cleaning ejection seats
and/or their components was an idea conceived while
trying to find ways of saving money, in Aircrew
Systems. The US Navy has a program called
“Affordable  Readiness ™~ in  which any
program/platform may submit cost saving initiatives
that will reap a cost savings over a ten year period.
Only the highest saving and most beneficial initiatives
are approved. This initiative is being sponsored, by
the Program Manager, PMA-202, Naval Air Systems
Command. It should be understood that this
evaluation is to determine which seats and
components can be cleaned by Organizational and
Intermediate Levels of maintenance. (Figure 2)
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Figure 2: Marine from MCAS Miramar, after

cleaning ejection seat component, using steam,

Since these two levels of maintenance, perform
limited repair, water intrusion would cause the
component to require complete overhaul. This
moisture could promote corrosion and eventual
malfunction. The Depot level can clean any
component, which is scheduled to be overhauled/
disassembled. We intend to perform cleaning tests on
the components suitable, to evaluate the cleaning
ability of the system, man-hours saved, portability, as
well as, the quantity of Haz-Mat reduced or
eliminated. This will aid us in deriving the cost
savings realized.

METHOD

All research and investigation will be performed by
the Aircrew Escape Systems Fleet Support Team
Detachments at NADEPs Cherry Point, North Island
and Jacksonville, with technical assistance from the
NADEP North Island Materials Engineering
Laboratory =~ personnel.  Organizational  and
Intermediate level testing, of the steam cleaning
equipment, will be accomplished at MCAS Miramar,
NAS NORIS Squadrons and AIMD as well as NAS
Whidbey Island’s AIMD, NAS Kingsville
(Contractor maintained), NAS Oceana, MCAS
Beaufort. Response sheets will be collected weekly
from each site performing the evaluation. The data
collected on these response sheets will reflect the
performance of the equipment, quantities of material
and man-hours required versus quantities required
using normal cleaning methods. Upon completion of
the evaluations (if the benefits are proven and the
safety and readiness of the escape systems equipment
are not compromised), the cleaning equipment
showing the best results will be put into normal
service at NADEPs NORIS, Jacksonville and
benefiting squadrons.
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DISCUSSION

The cleaning equipment being evaluated (Figure 3) is
a patented, off-the-shelf technology, system that was
originally developed to address instant sterilization
and autoclave pre-cleaning, for the medical and
dental professions. However, wider applications have
been found in the military for cleaning everything
from weapons to electronics. High temperature is
maintained on the surface long enough for the steam
to vaporize or liquidate the oil/grease, and displace
the dirt. The residue, can effectively, be blown away,
by the steam pressure, along with any steam
condensation. The steam pressure production ranges
from 190 to 300psi. This system uses distilled or de-
ionized water as a cleaning solution, to generate
steamn at a temperature of 500 degrees Fahrenheit.
The design of the steam producing equipment does
not allow any steam to be stored under pressure, as in
conventional steam boilers, thus providing a safe
environment for the operator. The water content of
the super-heated steam is low, with approximately
one gallon of liquid water being needed for an 8-hour
shift of continuous use. As a precautionary effort
against flash surface oxidation, we will be applying a
proprietary oxidation inhibitor, which is non-toxic,
non-flammable and biodegradable, in conjunction
with the steam. We will be testing this oxidation
inhibitor to see how long the prevention lasts and to
what degree.

Figure 3: “Evaluation of steam claning at
Organizational Level of maintenance.
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Andy Herring is employed by NAVAIRSYSCOM in
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logistics manager of the SJU-5/A, 6/A, GRUEA-7,
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APPENDIX C
NORTH ISLAND TEST PLAN
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NAVAIR DEPOT NORTH ISLAND
STEAM CLEANING EVALUATION TEST PLAN

1. Steam cleaning evaluation will be performed with steam cleaners utilizing various
pressures and capacities. The 4.6 Engineering Team will monitor the process with
weekly feedback from North Island seat shop. The cleaning effectiveness systems will
be evaluated along with cost and time savings.

2. Perform physical testing for water intrusion. Testing performed on various tapes to
establish which tapes stand up to steam/water without loosing physical adhesive
properties with minimum of residue. This tape will be used to prevent steam/water
intrusion at mating surface joints and small bores in component surfaces. Also validate
integrity and effectiveness of plugged or sealed orifices against water intrusion.

3. Perform physical testing to ensure paint chipping, peeling, or softening does not occur
during steam cleaning process.

4. Submit ejection seat components to the steam cleaning process, disassembly, and
inspect process for cleanliness. Precautions will be in place to safeguard against trapped
water. Inspect for presence of water intrusion will be carried out the component. If water
intrusion is present, the component will immediately be disassembled and dried.

5. Laboratory testing of the component O-ring seals to verify the absence or presence of
degradation from being subjected to heated temperatures during the steam cleaning
process. Also verify that the solutions used in steam cleaning process are compatible
with O-rings

6. Provide independent laboratory testing of effectiveness of the Arma-Sol solution in
providing rust inhibiting protection. Testing will also verify whether Arma-Sol is
effective and superior to using distilled water only or existing rust preventative solutions.
The evaluation will be performed as follows:

a. Immerse one freshly sandblasted bare steel panel for a 2.5-minute exposure in the
diluted Arma-Sol Dry maintained at 200 deg. F. The panel is a 4"X6" steel sheet (4130
steel) and will be immersed in a 2000 ml. beaker filled to 2000 ml of the solution. After
immersion the sample would be lifted out (using weld wire hook already pre-attached)
and hung to dry in a different area.

b. A second panel would be exposed for 2.5 minutes in the Arma-Sol Wash
(properly diluted and again at 200 deg. F.) then moved to the Arma-Sol Dry
beaker for a 2.5-minute exposure. Document of any noticeable corrosion will be
achieved by using a digital camera photographing the specimen at 30 minutes, 1
hour, 6 hours and 24 hours after removing panel from solution.
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¢. As a control for our experiment, a second phase of testing would use two other
identically treated panels but expose them for 1 minute in one of two 2000ml beakers
again filled to 2000 ml. One would have only DI (distilled / deionized ) water and the
second would have DI water with a standard rust inhibitor (Turco Rust Bloc) our cleaning
shop uses. Both solutions would be at 160 deg. F. The drying and documentation
procedure described above would be repeated. ’

Conclusions from the lab : | have finished the brief test and both the Arma-Sol and
the Turco Rust Bloc were effective in delaying corrosion. As might be expected,
tests using very hot (200 deg. F. vs. 160 deg. F.) deionized water showed less
corrosion with deionized water (no additives) if only from the fact that the hot
steel tends to evaporate water faster.

7. Test plan to also include concurrent field testing at Naval Air Station Whidbey Island,
Naval Aviation Depot Jacksonville, and USMC Miramar,
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APPENDIX D
STEAM VAPOR CLEANING EVALUATION REPORTS
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M CLEANLINESS
B DRYING TIME
OEASE OF USE

STEAM CLEANING SUBJECTIVE EVALUATION

RATING

Jd3I9INNN

40 APPENDIX D



NAWCADPAX/TR-2002/244

110 S A QOOH ONi XVl 430N
110 01 1002722/} INLLOTIND XVT d3aVYN NYINNYL
10 G M 100z/22/11 Y XV d30YN NVANYL
L0 [ 100Z/42/b1 N9 3NON0AUA XV d3AYN NVINNHL
110 T4 1002/92/4 4 WHL XVl d3AvN NYWNYL
110 oy 1002/92/4 1 SLdvVd NYH XV d3aVN NVINNYL
10 0Z [l 1002/12/0 IIOVHS XVl d3aVN NVIANY.L
110 Gl [ Lo0z/ieiy INLLOTIND XVI dIAQYN NYANYL
110 S | 100z/12/11 HO33Y8 1NIND XVl J30VYN NYWNHL
110 € | 100212/t 19N 13M0VE XVl Jd30VN NYANYL
110 [4 [l 1002/02/1 ) 31¥1d 3LNHD XV d3AVN NVYINNHL
140 z o 1002/0Z/LL 59/-00£8N XV d3AVN NYWNYL
10 0z 8| 1002/02/11 FIMOVHS XV d30VN NVYWNHL
10 G B 100z/02/1) 3NILOTIND XVl d30YN NYNNYL
L0 S | 1002/0Z/1 1 HO3348 11ND XV Jd3AYN NYWNHL
11D € 1002/61/11 THW 13M0vE XV d30VYN NYWNHL
110 4 1002/64/1 1 31V 1d FLNHD XVl d30vN NYWNYL
110 2 1002/61/11 S92-00£aN XVl d3QvN NYWYL
92 ¢4 S6°0% GL0 S20 09 100Z/02/8 1V3S £-0WD3] AWIV ASSAIHM SRREE]
gz £¢ 5604 G0 SZ0 09 1002/0Z/8 1V3S 2-OWO3| QWIV A3EAIHM NOSHOVT
9zc G608 SL0 G20 09 1002/02/8 1V3S 1-OND3| OWIV AZEAIHM AT TNVYH
9z'c G60% S0 G20 09 1002/02/8 1V3IS 10Tid| aWiV A38AIHM LAV
1168 560$ 5.0 S0 021 1002/51/8 S71001 ONVH] GWIV A39aIHM SI1138
1168 66°0¢ SL0 ) 0z} 1002/51/8 S1001 GNVH| aWIv A39dIHM ATIAVH
1 1G9 56°0% SL0 SZ0 0zt 1L00Z/¥L/8 SI100L GNVH| aWIV A39GIHM ATTNVH
20°0% £0°09 95100 8000 6 1002/9/8 NuE] SINON dIAVYN H3THIOM NIATY
80°0% £0'0 95100 82000 [ 1002/9/8 193]  SIRION d3avN HITHION NIATY
G103 €00 LEO'D 81000 6 1002/9/8 dWil  SRION d3QWN ¥ITHION NIATY
5108 90°0! 1E00 96100 6 1002/9/8 1011d S3OVYN|  SIMON daavN HITHION NIATY
09 1002/¥2/L "dNOD "OSIK] - SIION d3avN H3ISVad LIVM
09 L002/¥2/L "dNOD OSIA]  SIION d3avN U3ISVed LIYM
09 100Z/E1/1 "dW0D OSIN| SIHON d3aVN H3ISYd LIYM
09 L002/EL/L "dNOD OSIW] SINON d3AVN YISV LTYM
09 1002/21/L "dNOD OSIW]  SIMON d3dvN HIISVHd LTYM
16'Y 6.°€$ ! | 0 1002/4/9 1-96061 1A|  SINON d3QVN SHOIH NVQ
16'v$ 6L€S L } ! 1002/2/9 221-8805110]  SIHON J30VN SMOIH NvQ
167$ i 0 1002/9/9 £09-00Z NGW]  SIHON dIQVN YIISVI3 LTYM
0} 1002/12/5 133+ €S| SIHON d30YN H3ISVHd LIYM
0} 1002/12/5 13391 €S| SRION d30VYN HAISYHd LIVM
0003 0 0 1002/ 1/S L¥S69N38N]  SIYON JIAVYN 3IMOYD
06'1$ S0 09 L002/S1/S 18Vd Lv3S £-S[  SIION J3QVWN Al
5608 520 0¢ 1002/51/S 1v3S| SRION d30vN Vvl
00°0% 0 0 1002/L1/S 1¥S69NIEN]  SINON dIAQVN IMOUD
(7853 A 0 1002/01/S SNNO 39N0¥A]  SIHON d30YN NV THNNOW
Z29°0% [YA%0) 0 0 N R . 1002/2/S | 1339 Y3AMNOHS|  SIHON d30VN AIMYVLS I31va

Q3AVS 1500 | a3sn 4505 | a3AvS | INIAOS 338N [ SONIAVS IWIL | 3 INLL ONIAYG [ SSINIINVIID | 31vQ W31 ALIALLOY IAVYN ¥3sn

APPENDIX D

41




NAWCADPAX/TR-2002/244

" 932 sagny joud yo deod ‘Jaousnbag ay} aaowas ‘ajoym e se yeas ay) Buiuesio
404 "uoisou09 ui Buiinsas asnstous deyy Aew sjuUBLCCWOD PalEaSUN S3IIQLUISSSE JUBUOdWIOD PASO[OUS PuUE Jaouanbas Uo WaSAs Burueald weas)s asn jou oQ

ONINYVYM
“«Su B 1B p3jed paJapisuss a4 |ieys yoiym ‘poyiaw Buiuead Bunsixa o) pasedwon 10N .

*MEI JeOIy) Julew

‘doys dn sxjuns Bunuaa snorxoN $EL1-00£dN SRION

Al Tenpop XVIN-ININ iy 0 0 8 8 8| 10/LS ][99 Jop[noys Aayreig aeq
SANUIN 1S1I0M 0 18100 0 1810M 0
paseg Lot | paAsg [t | 185¢ 01 1599 01 199 01

jmarjes | snEa | masjos | sepm Jaquiny jaeg jodaq
SJUdUBIO)) pue sdujaeg 981 JO ELIER R » Suney » »
pas(] Jaued) wexg joadAy Joiso) Jo suofien ELTLR aseq Sudaq ued) aeq paued|d wyg e\ Jas()

AHAHNS NOLLV'IVAT TIAAT LOdAd

JAGWNAN TVIIES LVAS  siuduodwio) L-NYD NOLLISOd/AdAL LVAS

IWALSAS ONINVITO WVALS A 19VILIOd

APPENDIX D

42



NAWCADPAX/TR-2002/244

" )@ sagn} joid yo des ‘Jeouanbag ay} SA0WSI ‘BjoyMm B se Jeas au Buiues|o
104 "uoisoLod ul Buninsas axmsiow dey) Aew sjusuodwod pajeasun "saljqLuasse Jusuodwiod pasojpua pue Jeduanbas Lo Waysks Buiueald weajs asn Jou og

‘ONINHYM
".Su B JB Pajes pasapisuod aq |leys yoiym ‘poyiow Suiueao Bunsixs 0} pasedwod 310N .

*10S SA0q
yeony) ‘syuns ysneqxy ‘sued $SS1-00€NTAN
935 1, Ued ‘U JSNEYX3 JA1I3q SPIIN %l 0 01 9 9 | 10/01/S sung andoiq ¢ “TH ‘UelnNOW

s 1sloMm 0 1SI0M 0 1SI0M 0
paseg pas(} pIasg pasf) 1834 01 1599 01 159¢ 01

JUDAIOS | SATAL | JUAAOS | aaem Jaquinp yBg jodaq

SURWuUI0)) pue sduiaeS | 4380 Jo iy » SUNBY » »
pas() Joued]) g joodA g, Joiso) Jo suojjen auy, asey Suidaq ued) aeq PpouR3L) WY weN 980}
YAGIWAN TVIHES LVAS Sjieuoduio) NOLLISOd/AdAL LVAS

ATAYUNS NOLLVIYIVAH TIAXT LOJHA
WHLSAS ONINVATO WVHLS A 1aVLIO0d

APPENDIX D

43




NAWCADPAX/TR-2002/244

" )@ saqny jolid Yo ded “Jeduanbag 8L} BAOWAI ‘SIOUM B Se jeas 3y} Bulues|o
Jo4 "uoisouod ut buginsas sunisiow dey Aew sjusuodwod pajeasun ‘sayquasse jJuauodwod pasopua pue Jasuanbas uo waisAs Buiueajd wesjs asn jou oQg

‘ONINYYM

.Gu B 12 Pajes paJepisuod aq jleys yoiym ‘poyiew Bulues)d Buysixa o) pasredwo) JI1ON .

STION

0 0 0 ¢ 1091/ | 1-99S69NTdN amo1n

SRION

0 0 0 9| 10/11/8 1yS69NTdN Mol
sanuy 1s10M 1SI0M 0 1sio0m 0
passs | pasn paAvg PN 159 01 159 01 159 01

wanros | Ja1ean | jusajes | smeg Jaquinp jed jodaq
SJUWWO)) pue sduneg %31 )0 g » Suney » »
Pas() JauBI])) Weds Jo adLy Jois0) Jo suojen awi], aseq 3wlaqg uea[) aeq pauea[) wajy aweN J9s)

ATAANS NOLLVATVAT TIAZT LOdAd

YIGWNN TYIIIS LvES siwduodwo) 9/5-NrS NOLLISOd/AdAL LVIAS

IWHELSAS ONINVATO WVALS 4TaV.LI0d

APPENDIX D

44



NAWCADPAX/TR-2002/244

" 938 saqny joud Yo ded ‘Jaousnbag ay) SAOWI ‘BjOYM B SB |1eas ay) Buiues
104 "uoisousod t Buninses simsiows desy Aew syusuodwod pajeasun “salquasse jusuodwiod Pasojoua pue Jaouanbas uo waysks Buiuesio wea)s asn jou 0g

ONINGVM :
".G. B 1B pajel pasapisuod aq ([eys yolym ‘poyisw Bujuesio Bunsixa o} pasedwo 310N .

SRION

Ploy 03 prey yred jrug bz Iy S 9| 10/51/8 ued yeog eley

SIION

HIP 9A0UISI 3, UpIp 3] b 0t L 1 10/51/8 yong iedg ee]
saAnUIN 1SI0M 0 ISI0M 0 siom 0
paAsg pasn PIARS pIsn 159¢ 01 159¢ 01 1599 01

WS | Jsm | Judnjes | saEm Jaquunyj yaed jodaqy
SjudmIuIo) pue sSutaeg | ,o9snjo awny » suney » »
PIs() JIUBIL) weNS Jo adL Y Jo 150D Jo suojen ETRA aseq Sulaq ued) aeq paues|) wajy AweN Jas)
AFAANN TVIIES LVES siwuodwo) £-§ NOILISOd/AdAL LVAS

ATAYNS NOILVAI'TVAHT TIATT LOdAd

WILSAS ONINVATID NVELS A T19VII0d

APPENDIX D

45




NAWCADPAX/TR-2002/244

" 013 saqn) joyd yo dea ‘Jaouanbag ay) saowa. ‘ajoym e se Jeas ay) buiuea)
104 "uoISOL0D Ul Buninsas sunisiow deJ) ABW SUBUOCWIOND Pajeasun "S3IGLISSSE Juauodwod pasopua pue Jaousanbas uo washs Buiues|o wes)s asn jou oQg

-ONINTVYM

".S. B 18 pajed paJapisuod 8q |[eys ysiym ‘poyidw Buuesio Bunsixs 0} pasedwod 310N .

10-LPECTI0 SIRION

€87 # [eU3S 183 % 01+ S v | 10/1T/S 193} enan] Jolzeld fem

€81 # [EU2S 10-LPEETT0 SRION

"U0 $340[3 Y sured pjoy 3,ue) 123 v, 01+ S v | 10/1Z/S 99y eniauy J21Zel ] e
sy 1s10M 0 1SI0M 1SI0M 0
paAss | paspy paAss pasn 153g 01 1599 01 1538 01

JUAAL0S | JEAL | JUIAj0S | adjEp JaquinN jaeg jodaq
sjudwwoe)) pue sduiaeg » 3501 JO auny, x Juyey » »
pasy] Jauedp) wiesls jJo adL g, Joiso) Jo suojen unj, aseq Sumfuq ued) ANeq PIUEI) WA JWEeN SIS}
HTAIINNN TVRIIS LVAS syuduedwo) ¢-§ NOLLISOd/AdAL LVIS

ATAINS NOLLVNTVAT TIATT LO4Hd

INHLSAS ONINVITO WVALS ATdV.LIO0d

APPENDIX D

46



NAWCADPAX/TR-2002/244

- 9)9 saqn) Joiid Yo ded ‘Jasuanbag sy} 2A0LLBI 'BjOYM B SE Jeas ay) Buiues)o
104 "U0IS0.1102 Ul Buninsal aumsiow deJy) Aew sjuauodwiod pajeasun 'SalqUIBSSE JuBUOdwWwoD PasoOUd pue Jadusnbas uo WalsAs Buluesjd weals asn Jou 0Q

‘ONINYVM
*.G. B 1B Pajes pasepisuod aq [jeys yoiym ‘poyjow Buluesd Bugsixa 0} pasedwio) 310N »

APPENDIX D

“JUDA[OS Yiim spred jjewus

paues]) Jrun 33a}duros se paues]) £09-00TdIN
Al Te[MPON XVIN-ININ b1 0 [4 S S 10/9/9 Aepoqq sun g, J2IZBL] JBM

sainuipy ISI0M 0 1SI0M 0 1SI0M 0

poavs | pesp | poasg pasN) 1596 01 136 01 g 01
JUSAIOS | SB[ JudAjog | JaEp Jaqumy peg yodoQq
sjganIe)) pus sSunaeg »9380]J0 amL » SUDRY » »
Pas() Joued]) wedg jo adLy, Jois0) Jo suojien) sw L aseq Suiag ues) asQq paues3|) wajy weN JISN)
ATIWNAN TVIIHES LVAS CONIH LVANED NOILLISOd/dAdAL LVAS

ATAINS NOILVN'TVAT TIATT LOdAd
WALSAS ONINVI'TO WVALS AT4VILYO0d

47




NAWCADPAX/TR-2002/244

" 018 saqny joiid yo ded ‘1eduanbag oyl arowal ‘sjoym B se jeas sy Buiues)d
o4 ‘uoisouoo ut Buninsas ainisiow des) Aew sjuauoduod paeasun “SalqUISSSE JUSUOGLWOD PESOioUd PUE Ja3uanbas uo wayshs Butuesld weajs asn jou 0g

‘ONINYVYM
"uGa € 18 p3jel p3JopIsuod 84 jleys yaium ‘poyiow Buruesio Buysixa 03 paiedwos 310N .

17960511 IN SVN
‘panubal j[us urysniq anm 9% b | b1 AUON (4 {4 S| 1019 0140 10193g SYOIH
"Seale I3Y10 ur s3uiaes pajou T % 1-88-S11Q IN S¥YN
ot jnq ‘pood s3urreaq sues) o 9% 1b | b 1 4 ¥ «9 | 10/L9 Assy 10j09g S
- s1I0M 0
Al JempoN XVIA ININ pases | pasn | pases PN S MMM&MV ”MM&MU 1594 01
JuIAeS | Jajemd | udajeg | sampm Jaqunp jed jodaq
sjudwwo)) pue s3uneg » 3] Jo awty, » supey » »
Pas[] Jaued)) weds Jo adAy, Jo 150D Jo suofieny aunyy, aseq Sukaq us’d[) aeq pauB3) waAJ JuIB) JaIs(}

12003d ‘96€DAA ‘YOEIAA ‘SY1DAA AAWNAN TVRIAS LVAS

KHAANS NOILVA'TVAR TIATT LOJAA

SOVJVLS ‘d€-S NOLLISOd/AdAL LvVAS

WIALSAS ONINVITO WVILS A TIV.LIOd

APPENDIX D

48



NAWCADPAX/TR-2002/244

" 919 saqnj 1011d o deo ‘;90uanbag By} A0WAS *ajoym e S Jess ay Buiuesd
104 ‘uoisonoo ul Buninsas asmsiow des) Aew sjusuodwod pajeasun) "SaNGWSSSE juauodwos Pasojdus pue J1aouanbas uo walsAs Bulueslo weae)s asn Jou og

‘ONINYGVM

"G, B 12 Pajes paIsp|suod aq Jjeys yolym ‘poyjaw Bujuesjo Bunsixe o) pesedwo) :F1ON .

€0VE1 ‘6C1ZON

ATANNS NOILVATVAY TIATT LOdAA

WHLSAS ONINVITO NVILS 3 T4VILHOd

‘00VET ‘TY60LIN “LS10EN # [BLISS 109-00Z6W SRION
9A0QE ST SWEg 81| smygi+ 3 6| 10mTL WAL LVAMND | orzeid ifem
S66 ‘961 # [eLIOS 10-LYEETI0 SION
9AOQE SE Jweg €8 | T 1+ 3 6| 10/T/L [ooy eou] ¢-5 | sorzeig M
856V ‘ObS11# LSS PEEI-00ESI 1998 SRION
IAOQE SE JWEg e8| M+ 8 6| TO/EL/L | emsoul LVHNND |  Io1Zerjiem
879 TIS # |eudg WF1030p
W payeos wedss dn sdooy
sHL Jum 81q ST [HIM puRsm pasq) 10-LVEET10 SQION
Al Tenpoy XVIN-ININ 3y I+ 8 6| 10E1L 199y BIAU] €-G | 3oIZRI] M
0231319p 1M poNeos
"UIYO 00} WEI}S JO INO Jun STy uey STYON
11 Tenpo XVIN-ININ 123 % o+ 8 8| 10/T1/L sped ¢-SOSIN | 1o1ZRI M
sonuIpy 1SI0M 0 1SIOM O 1SI0OM O
PIARS pas() PIASS pIs) 1599 01 159d 01 1599 01
Juanjog | aapepy | wasjog | darmm Joquny ed jodoq
sjustuio)) pus sduiaeg » 3] JO am], » SUnBy » »
Pas() Jouedp) wieNg jo adLy, Joi1so) Jo suojjen) iy, aseq smfaq ueld aeq pauedp) wajy JWBN J98()
YIGWNN TVIIAS LVIS sjueuedwo) LVANYD PUE ¢-§ NOLLISOd/AIAL LVAS

APPENDIX D

49




NAWCADPAX/TR-2002/244

" 918 segn; joud o ded ‘Jasusnbag syl aAowal ‘ajoum e Se jeas sy} Buluesio
404 "uoisouod ut Buynsas ainisiow delj Aew syuauoduiod pajeasur) "SSIqUISSSE JuaUodwoD pasoioue pue Jsouanbas uo waysAs Buueald wea)s asn Jou oQ

‘ONINIYM

".Su B 1B pajes paIapisuod 34 jleys Yoym ‘poyjeus Buiuesid Buysixa o} pasedwo) 310N .

S9T9¢ 1 NI SRION
sweg zo07 20 | 6 01 3 10/8/9 nJg I3[Y203 "V UIAlY
08LLY1NTIN STION
auleg Z0¢ Z0 | 6 0l 8 10/8/9 193 19[Y207 "y WIAlY
clLLSINddN STIION
Swes 204 | 2001 6 01 8 10/8/9 dNI I[Y20Y Y WAy
mysamod 10wt 9P 3q 03 pasN . 0eTovINdan SIAON
11 JOW XVI-ININ 20 ¢ z207 6 01 8! 10/89 | (SHOVN)IOHJ | 1920 'V UIA[Y
sy 1810M 0 18500 0 1S10M. 0
paseg pas() paAes P 1598 01 159g 01 1539 01
JudA0g | 21 pUE AL N NI quny ued uen—uﬁ
SHUdWWO)) pue sduiaeg x 381 Jo L » Juney » »
pasn) 1oues)) weds jo ad4Ay Jo 150D Jo suojjesy aury, asBg Suitug uedd aeq pauea[) Wazy ameN J3s))
YAGINNN TVIIAS LVAS Simduoduio) NOILISOd/AdAL LVAS

AJAYAS NOILVN'TVAT THATT LOdIA
INALSAS ONINVITO WVALS AT14V.LIO0d

APPENDIX D

50



NAWCADPAX/TR-2002/244

" oja saqny joyid Yo ded ‘Jesusnbag oy} aAOWS *BjOYM B Sk jeas ay) Buiuead
104 "uoisoL0d Ul Bunnsas aunjsiow desy Aew sjusuodwod pajeasun “SalqWasse Jusuodwod pPasojous pue Jaousnbas uo wa)shs Bujuesjs wesys asn jJou og

"ONINYVM

".G. B JB Pajel paIspisucD aq jjeys yoiym ‘poyjew Suiuea)d Sunsixs o} pasedwod :J1ON .

Al 008 IM NIV

€ LVANID
sthe | 1e8% ! o0l 01 | 10/0Z/8 | 189S £-OWOH stjiog
P LVANED | AlQ 008 I AINTV
sthg | pedy oy 01 01 | 10/0Z/8 | 23S Z-OWDH uosyoe[
T LVENED | AT 008 IM ANIV
912 }o07T snyoered shg| 18y i 01 0l | 10/07/8 1838 1-ONDH Aopurey
‘ung anoxq ‘WAL ‘WAL I- LVEMED | AK] 008 1M QNTY
*SWIaYI Paso]d ut uo asn jou piq shg | €8y Hi 0l 6 | 10/07/8 1835 10[1d yery
€- X0qooy, | A1 008 IM ANIV
sthe | (edy sM g 6 61 10/51/8 §1003-pueH SHRY
G- Xoqool ( A1d 008 IM ANIV
sibe | ed S 7 6 6| 10/51/8 $[00})-puel Aspuey
I- XoqlooL | AIJ 008 IM NIV
I GOW XVIN-ININ sbe| 1e8% s 4 6 6| tov/s s[003-puey AopueH
SANULN ISIOM 0 ISIOM 0 18104 0
PpaAsg pas() paaesg pIsN) 1598 01 1594 01 1529 01
JUIAL0S | JaeAN | Juaajos 18 R_qUINN Jed «ca—oﬁ
sjuamnIo)) pue s3unneg | ,osn jo aun g, » Sunpwy » »
Pas() Joued]) uied)s Jo 3dA L, Jois0D Jo suojies) auny ED | Smlag ugap aeq pausa) W] JWEN JIS)

SO9T P09 TEE09TZ09T AMINAN TVINAS LVAS  LVIANUD Joyeg-unie NOILLISOd/ddAL LVAS
4 €A 3 14
AFANAS NOLLVYTVAT TAATT LOdAd
WWALSAS ONINVI'TO WVALS ATIV.LIOd

APPENDIX D

51




NAWCADPAX/TR-2002/244

" 018 saqny Joud Yo ded ‘Jaousnbag aL) sAowas ‘BjOYM B SB 1e3s ay) Bulueap
104 "uoISOL0D Ui BuniNsas ainjsiow des) Aew SUBUOCWOD PojeasUn "SaIQUIBSSE JuBUOdWoD Pasoous pue Jasuanbas uo WajsAs Buuea weajs asn Jou oq

ONINGVM
'Su B 1B pajed paiapisuod aq jieys Yyoium ‘poyaw Butuesio Bunsixs o} pasedwod :g1ON .

ATAINS NOILVY'IVAT TIATT LOJAA
IWHLSAS DNINVATO WVALS A 14VILIOd

795002 IM ALY
1e3 | 0T 01 01 6 10/0T/11 3rAdeys ueumij
8E-007dN Im ANIY
1€8 /1 S1 01 6 0l | 10/0¢/11 unoqmy uewanlj
68+-00e g IM ALY
1e3 ¢/1 S 0l 6 0f | 10/0Z/11 | Yo9s1g unoqmo uewmnlp
0Z1-00¢dN IM NIV
123 ¢/1 3 01 [ 0L | 1o/el/t1 yorig DI Uelmi j,
£82-00¢dIN M QWIV
E8 ¢/1 [4 01 01 0l | 10/61/11 aeld amnyoered U ],
Im ANV
18 5/1 z 01 01 01 | 10/61/11 $9L-00EAN uewniy,
15100 0
sanupy 1I0M 0 1I0M 0 120l
paseg pasn PIASS pasf) 1s3g 01 1894 01
IUAL0S | 4B\ | JUIAjGS FEILINY » LIqunp e g 1odaQq
sjuWUIe)) pue sduiaeg » 3] JO aumy, sunpey » »
Pas() Jaued]) wied}s jo adA 1 Joiso) Jo saofen aunyy, aseqy Suluq uea)) Aaeq PauBa[) wayg durey Jasp}
HIFINN TVIYIS LV3AS sjwuodwo) LVANYD NOLLISOd/AdAL LVAS

APPENDIX D

52



NAWCADPAX/TR-2002/244

* 0}2 saqn) Jojd Yo deo *jeousnbag oy} SAOWS) 'SIOUM B SB Jeas ay) Bulues)d
404 "U0ISOLI03 Ut Buninsal aimsiow des) Aew suauodwod pajeasun] "SalquIasse Jusuodwod PasoPUa Pue Jaouanbas uo WwaysAs Buiuesd wea)s asn Jou og

ONINYVYM
*,G.. B JB pajes paiapisuod aq j|eys yoiym ‘poyews Buiuea Buysixs o} pasedwon 310N .

AJAYNS NOILVI'TVAH TAATT LOdAdA
WHLSAS ONINVATIO NVIALS ATAVILIOd

295-002dIN M ANV
123 | 0c 01 01 ol | 10/1T/11 Pjoeys uenmiy,
8¢4-00ZdN I ANV
1e8 ¢/1 SI 01 6 01 | T0/1T/11 sunonn uewmiy
68%-00€dN IM NIV
1e8 g/1 S 01 6 Ol | 10/1Z/11 | gyo3ug sunopny uewnly,
60T1-00edN M iV
128 6/1 £ 01 01 o1 | 10/1T/11 TN 190R1g ueliniy
£8C-00€dN IM ANV
€3 ¢/1 [4 01 01 01 | 10/02/11 Se[d Amydered UBUInLE,
M Qv
1e3 6/1 [4 01 1] 01 | 10/0%/11 $9L-00e N uewnIy,
ISI0M 0
somutpy 180/ 0 15108 0 a0l
passg pas(} MAeg pasf) 159¢ 01 98 01
aaeg | Jamm | jmeajos | aapem . JaquIny jaeg jodag
S)uIUImIo)) pue sduaes | , 980 Jo awmiy Sugey y »
pas) 1eue3[) mes Jo adLy, 3o 150D Jo suofjey duay, aseqy suiliq usd) ANeq Paus3[) WA ey J3s)
HAHGINAN TVIIES LVAS syuanodwo) LvANYD NOLLISOd/AdAL LVAS

APPENDIX D

53




4
&
I~
S
Q
e
=
:
2
QO
=
<
Z

" 9)@ saqn) joud jjo des ‘Jeousnbag auy) aA0OWAI ‘BJOYMm B SE Jeas auy Buiuesis
104 ‘uoisouod Ul Buyinsal ainisiow des) Aew sjusuodwod pajeasun saliquissse Jusuodwod pasopua pue Jaouanbas uo wajsAs Buiuead wesys asn jou og
‘ONINYVYM
"G € 1B Pajes paiapisuod aq |feys yoiym ‘poyiaus Bujuesio Buysixa o} pasedwo) 310N .

996V INTdN IM NIV
1ed | S 01 01 01 | 10/L2/11 pesy Suuny ugiy |
8¢H-00THIN IM NIV
128 ¢/1 0l [ 6 0l | 10/L2/11 sunojnn UBLUTL |
00C1-00tdN M NIV
13 ¢/1 S 01 6 01 | 10/LT/11 N ugumnij,
SSS1-00edN IM NIV
188 ¢/1 0l 01 6 01 | 10T ung sndoiq ueamuy,
0¢1-007dN IMN NIV
13 ¢/1 114 1] 6 01 | 10/9T/11 WAL uewmi ]
099-007dN M NIV
128 ¢/1 oy 01 6 01 | 10/97/11 sued OYH Ueumu j,
ISI0M O
sanupy 18104 0 1810 0 a0t
pAeg pIsn paAsS pIsn 1536 01 1599 01
JUIALOS | JWAN JUAl0S EELFYN * JRquny yaed uc&uﬁ
SHUDWULO)) puB sduneg « 3} Jo aurny, Suney » »
Ppas() 4auea)) wed)s Jjo 3dLy Joiso) Jo suofen LY, Iseq suluqg uea|) aeq PIUEI|) WY JwBy $3s(}
YTHINAN TVIIIS LVIS sjwsuodwo) LYANYD NOLLISOd/AdAL LVIS

AHAYNS NOLLVNTVAA THATT LOdAA
WILSAS ONINVITO WVALS A'T4VILIOd

APPENDIX D

54




NAWCADPAX/TR-2002/244

TVINION L0 MIVH/aania

ANNMA

aqamnva/

TVIION X Wil viLXd

"AIp 2Iom SISqUIBYD 19U p "OIMSIOW JQIYXd Jou pip suossid somo] pue 1ddn -7

-K1p paseadde uire joud jo Jou03u] ¢ "2INISIOW AISUAIXD PANQIYXD UdaIos pod oness 1

SINTWINOD

dILIGIHXT TANLSION ON X TANLSION ALIFIHXH

aassvd T LINI'T @3dIn03yd V/N TVALOV

SNOILVAYIASHIO NMOQ UVIL

SLATJOUA ALV SLIGIHXYE

{SONIY-O 40 NOILIANOD

S1ATdOYd ¥ILVM SLIGIHXd

:LNVOI4EN1 40 NOLLIGNOD
:SLINSTY LSAL
XTAWASSVSIa-Tud
SSANIINVATD TYNYALXH
8110 *MAGWNN TVIIES
0£Z9vINTAN “MAGINNN LYVd
101d AINLVIONINON
Aojreig ofed NVSILYV

10/8/9 :HLVA

LITHS A0DTT ATAWASSVSIA/NOLLDAJSNI/LSAL LININOJINOD

ONINVHTO WVALS XVIAFINIIN STION JHAVN

APPENDIX D

55



-a10q uid aseajas yoinb ul amstows panqiyxy g
*210q (98pLILIBY) J0JO3UUOD J3[Ul Je aInisiow payquyxy °{

APPENDIX D

'SINIWWOD
QI LIFIHXA TUNLSION ON X AUNLSION AT LIGIHXT
:SNOLLVAYISEO NMOJ ¥ViIL
TVINYON LNO QIVH/QdRa SLATJOYA YALVM SLIGIHXA
:SONII-O 40 NOLLIGNOD
ANNNY T TIVAION WYL VHLXA SLA1d0O¥d YALVM SLIGIHXA
:LNVOIYENT 40 NOLLIGNOD
agnva/ aiassvd LINI'T A34In0Td V/N 1VALOV
ISLINSTA LSIL

ATHINIASSVSIA-Tdd

56

ue3[) AA SSANIINVATO TYNIYILXT
1979 A WALWNN TVIIIS

08LLYINTEN “HAMINNN LIVd

SAIEA Plojluey Jndere) :FUNLVIONTNON
Aayreig sje@ NVSLLYV

10/8/9 *ALVd

LITHS A0 Td ATIINASSVSIA/NOLLDAdSNI/LSAL LININOdINOD
ONINVITO WVALS XVIA-INIIN STHON dAAVN

4
3
S
S
e
-
:
2
@)
=
<€
Z




NAWCADPAX/TR-2002/244

‘TEPLYINT W Asse
adid apisur juosaid sem oIMSIO ‘9 "OPISPUI 2INISIOW JO SI0] PONQIYXS JoquILYd STPLIEs poSSn|d v 1om dlam Joquieyd pue uoisid asesay T

‘uor3eaIqny YSI} paNqIYXs sued °S "K1p a1om suopurd/siesS pue Asse uid Juing ¢ -ode} Jopun 21mSIOu JO SadR1], |
SSINTWIWOD

AILIgIHXT TANLSION ON X TANLSION AALIGIHX3
:SNOLLVAYASHO NAOQ ¥Vil

X TVINUON 1IN0 IVH/aania X  SLATIOUA ¥ALVAM SLIdIHXH
:SONIM-O 40 NOLLIGNOD

ANNDY X "TVINION WYl VaLX3 SLATdOYA ALV SLIGIHXJ
:LNVORIANT 40 NOLLIGNOD
aamvia/ aiassvd LINI'T qIIIN0Td V/IN TVALOV

SLINSHY 1LSAL

ATAINASSVSIA-Tdd
ues[) A1vA SSANIINVATO TYNYILXA

SE€0 HA :YAFINNN TVIIAS

S9TOVINAGN *HAFINAN LIVd

() nun sses[y onessosed AANLYIONTNON
Aojreig oled :NVSLLAV

10/8/9 ‘&ALVA

LATHS I0OTI A TAWASSVSIA/NOLLDAISNI/LSHL ININOJINOD
, ONINVHTI WVILS XVIAFININ STION dHAVN

APPENDIX D

57



"Ip sem Juswiedwion I0J03UUOY) p  Paqn] [[9A Sea DU 2JMISIOW Ou paXqIyxs uoisid sjpug ‘g

APPENDIX D

|
|
"KIp 9Iam SaYONMS LRI '€ *KIp sem JapuljAd a[qey) ‘|
7 ISINIWWOD
| X AILIgIHXT TINLSION ON T A¥NISIOW QIlIgIHX3
W :SNOLLVAYASE0 NMOQ YVIL
T X IVWION LNO Q4VH/aapd ON S1AT1dOYd YALVA SLIGIHXA
:SONII-O 40 NOLLIANOD
T ANNNY T X TVYWYON T WY VHIXd ON SL31d0Od¥d YLV SLIGIHXA
:LNVOI4NT 40 NOILLIGNOD
aqamva/ aiassvd LINI'T a39IN0Oad VN 1VALDV
:SLINSAY LSAL

ATHINISSVSIA-Tdd

58

ued[) K197 SSANIINVATO TVNIILXA

[LZ] HA “YAGINN TVIYIS

€1LSYINTGN HIGWNN LAVd

(dIND) 2orenu] ssodmd-BInAL AUNLVIONTINON
Aamig ok INVSILYV

10/8/9 *4LVd

LITHS IO T A TIIWASSVSIA/NOLLOHJISNI/LSAL INANOJINOD
DONINVITO IWNVHLS XVIN-INIIA STHON dHAVN

4
&
N
S
I
&,
=
:
2
)
5
<
Z




NAWCADPAX/TR-2002/244

APPENDIX E
WHIDBEY ISLAND AIMD VISIT REPORT

59 APPENDIX E




NAWCADPAX/TR-2002/244

Kwan, Ray

From: Kwan, Ray

Sent: Thursday, August 23, 2001 10:01 AM
To: Herring, Andrew C

Ce: Yost, Al

Subject: Whidbey Island Visit

Hi Andy,

t just got back from Whidbey Island last night. 'm still drying out, it never stopped raining during my entire trip! | visited
the Paraloft AIMD on Tuesday afternoon with AME1 Mayard and AME2 Bellis, and on Wednesday morning | finally meet
with Roger Grimes who just came back from a two week vacation.

We discussed the operation of the steam cleaner and cleaning techniques. The shop is aggressively using it to clean
seats as authorized by our message. They have safeguards in place, taking care to not cleaning prohibited components.
We discussed the use of tape to mask off areas we don't want to get wet. Blow drying is done to reduce drying time,

| explained the differences between Arma-Sol dry and wash, pre-mixed and concentrate solutions. About 100 bottles of
Arma-sol concentrate solution and a few gallons of pre-mixed bottles are in the shop and | mentioned that it is available in
the supply system. The shop is using approximately one gallon of Arma-Sol every day. They attach the pick-up linetoa 5
gallon container which appears to be a more convenient than the one gallon bottles that we are using. Unfortunately the
container is opaque, making reporting the amount of fluid used more difficult.

Their 295 dual chamber steam cleaner is on standby all day long. They turn it on every morning and don't shut it off
between cleanings. The entire seat assembly is cleaned on the shop floor since it is too big for the spray booth. They are
highly satisfied with the superior cleanliness and ease of use. Hand tools are also being effectively cleaned with the steam
cleaner. The steam cleaner is dramatically reducing the amount of Toluene being used in the shop. Estimated reduction is
from 50 gallons per year to 2 gallons per year.

The shop has a small portable single chamber 190 PSI steam cleaner. Due to its limitations, it is not being used,
effectively terminating the evaluation of that unit. AME1 Mayard asked if it was possible to exchange that unit for a larger
295 PSI| model similar to the one they currently have or a larger unit. Also, a second spray booth was delivered to the shop
without the cart to place it onto. AME1 Mayard inquired about getting an additional cart. He mentioned that he talked to
you about it. | told him that it may be possible to get the second unit after our ARI evaluation (possibly from one of the
other activities that don’t need/want theirs).

| emphasized the importance of documenting and reporting the use of the cleaner to our ARI effort. They will filt out the
survey and fax it to Al Yost every week.

Ray
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APPENDIX F
MATERIALS LABORATORY REPORT OF
CORROSION RESULTING FROM STEAM VAPOR CLEANING
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Analytical Report

Requester A. Receipt Date 26 JUN 01
Yost, Code 43520

Control Number In House Report Date 25 SEP 01
Reference Task Assignment Report number ME-006-01

Sample Identification (Nomenclature, Part Number, Serial Number) Corrosion Test
Panels in support of processing ejection seat hardware

Parent Equipment (Aircraft/Engine Model No., BUNO) F/A-18

Five identical bare 4130 steel panels (4" X 6" X 0.062") were garnet blasted and
then rinsed in alcohol. Each of the five was subjected to exposures in heated
deionized water or heated deionized water with selected corrosion-inhibiting
additives. After removing each panel from the heated 2000 ml. beaker(s), the
progress of corrosion was documented after 10 minutes, one hour and 24 hours
using a digital camera. Test panels were hung to dry after exposure in the
Materials Engineering Laboratory at a convenient location near a wall.

A 2 ounce sample of Arma-Sol's proprietary Wash and Arma_Sol's Dry
concentrate were each added to separate gallons of deionized water. One
coupon was immersed for 2.5 minutes in the Dry solution, a second for 2.5
minutes in deionized water and a third for 2.5 minutes in Arma-Sol Wash followed
by 2.5 minutes in the Arma-Sol Dry solution. All solutions were kept at 195°F. -
205° F. Two other identically prepared steel test panels were immersed in heated
deionized water heated to 160° F. for one minute except that one of the beakers
of water had an addition of Turco's RustBloc (10% concentration).

The two bare panels exposed to deionized water only had visible pitting after
10 minutes. The panel that was immersed in the 160° F. water had a band of pits
along the lower edge where remaining water was held by surface tension. The
panel exposed to 200° F. water did not retain any liquid water along its lower
edge and therefor there was no band of pits at this location. The panels exposed
to water solutions with additives (either RustBloc or the Arma-Sol additives) did
not display pit initiation until the evaluation at 24 hours.

Since these test panels were exposed (left to dry) to a somewhat "sheltered”
laboratory environment, it would be prudent to use a factor of safety when
comparing these test results to parts processed in the Depot cleaning Shops.
Production parts have more access to the prevailing westerly winds carrying sea
salt. An estimate of corrosion initiating within 12 hours, after exposure to
deionized water with corrosion inhibiting additives, would seem reasonable.

ST Do | prss
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After 10 minutes
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De-ionized Water
200° F. for 2.5 minutes

After 1 hour
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After 24 hours
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After 10 minutes
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| | After 1 hour
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Arma-Sol Dry
200° F. for 2.5 minutes

After 10 minutes
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After 1 hour
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Arma-So| Dry
200° F. for 2.5 Minutes

After 24 hours
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After 10 minutes
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Arma-Sol Wash

200° F. for 2.5 minutes
then Arma-Sol Dry
200° F. for 2.5 minutes

After 1 hour
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200° F. for 2.5 minutes

After 24 hours
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Rust Bloc (1%)
160° F. for 1 minute

After 1 hour
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After 10 minutes
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APPENDIX G
MATERIALS LABORATORY REPORT OF
O-RING DETERIORATION FROM SUPER HEATED STEAM
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MATERIAL ENGINEERING SERVICES REQUEST

!Susmg ORIGINAL AND ONE COPY) . .
FROM: (Shop/Acivityl.ecation) i PH5‘rTE' NG = T Y e
Alr Vehicle Mechanical Englneering Branch (4.3.5) . 542.0519 EXT 128 1. V. Santisgo 24.Nowd!

08 NO, REQUIRED FOR

TO!
MATERJALS ENGINEERING DIVISION, NAVAL AVIATION DEPOT FA 5 ’

NAVAL AIR STATION, JACKSONVILLE, FLORIDA 32212-0016 M o ‘ [le [ ] 1s7am, xX]
WG MODEL & 8U, NO. l

“FARTTSAWPLE NANE
Use of Cleaning Systems (Steam-Vac) on Ejection Seats [ V]ureen [ Imounne Ejoction Seat Comiponsnts

~STRVICE DESIRED;

1. A Steam-Vac (Mini max) machine is currently used in the seat shop to clean seat parts. The Steam-Vac machine
provides an outlet temperaturs of 300 deg farenheit (right outside the probe). The probe is maintained a mimimum of 4

inch away from the seat component. .

2. Seat components use MS28775 and MS29513 serles o-rings. According fo the MS28775 and MS29613 speg, the max
operating temperature allowed for the o-fing s 275 deg F. '

3. This machine is also to be used by squadrons at the *O" level. The intent is to use this machine to clean seat
components with o-rings installed inside the seat part. Lubricants like VV-L-BOD are aslo used to lubricate intemnal aceas of

seat components.

Is Lab assistance to determine if is safe to clean seat components with o-rings inside the part. The

Request Materia
Mini-Max be used on seat parts and the o-rings be safe far use.

question is, Can
Same question applles for the lubricants like VV-L-800.
4. Please call when MESR is ready.

4. Use Job nt FAM5101.
ATTACH & fist all applicable correspondence (NARFJAXINST 4730,2 Serles)

Ei Control No.:_None
REPLY

(1) MS28775 was canceled and superseded by SAE-AS28775 on 29 Sep 00.
Material and dimensional requirements remain the same.
{2) MS529513 was canceled and superseded by SAE-AS529513 on 1 Mar Ol. )
Material and dimensional requirements remain the same.
The VV-L-800 specification was canceled and superseded by MIL-
PRF-32033 on 24 Jul 00. Material reguirxements and physical

properties remain the same.

Note:

1, Use of the Steam-Vac (Mini max) machine for cleaning ejection seats,
under conditions as described in Paragraph 1, will not accelerate :
deterioration nor damage either o-ring.

remove any MIL-PRF-32033 lubricant

2. The cleaning process will, however,
Reguired lubricant will need to be

exposed to the action of the machine.
replaced aftér cleaning.

3. point of contact: Mike Butts, 4.3.4.4, 542-3444 ext 123.

*This teport shall not be reproduced excspt in full without written appreval of Matedals Enginseting.”
REQUEET NO.

APPROVED BY DATE OUT

/// La 0L Tx0003Y |
7 / !

e e e
ENGINEER REVIEWED BY

NAGEP IAX 4730/59 (5-88) FORMERLY 6ND NAS JAX 4730759 {Rev, 12-80)
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DISTRIBUTION:

NAVAIRSYSCOM (PMA-2027)), Bldg. 2272, Suite 347
47123 Buse Road, Patuxent River, MD 20670-1547
NAVAIRSYCOM (PMA-202]-3), Bldg. 2187, Suite 1258
48110 Shaw Road, Patuxent River, MD 20670-1906
NAVAIRSYSCOM (AIR-4.6.2), Bldg. 2187, Room 1256
48110 Shaw Road, Patuxent River, MD 20670-1906
NAVAIRSYSCOM (AIR-4.11), Bldg. 304, Room 102
22541 Millstone Road, Patuxent River, MD 20670-1606
NADEP (Code 4.3.5), Bldg. 168, 2™ Floor, NAS
Jacksonville, Florida 32212-0016
NADEP (Code 3.2.6), AESFST, East Plaza, Suite 56
Havelock, NC 28533-0021
NADEP (Code 4.3.5.4.0), Bldg. 378-2
San Diego, CA 92135-7038
NAVAIRWARCENACDIV (4.6.2.1), Bldg. 2187, Room 1280-B3
48110 Shaw Road, Patuxent River, MD 20670-1906
NAVAIRWARCENACDIV (7.2.5.1), Bldg. 405, Room 108
22133 Arnold Circle, Patuxent River, MD 20670-1551
NAVTESTWINGLANT (55TW01A), Bldg. 304, Room 200
22541 Millstone Road, Patuxent River, MD 20670-1606
DTIC
8725 John J. Kingman Road, Suite 0944, Ft. Belvoir, VA 22060-6218
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