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1. INTRODUCTION

i The primary objective of this design study was to investigate the current

NAEC Preservation and Packaging Design Procedure used for Launcher and
1) and determine the effectiveness of its 5

Recovery Systems components (Figure
dy was to make a detailed investigation of

implementation. A segment of this stu
NAEC Field Reports which concerned defective components detected in the field.

In conjunction with the basic design study, a brief search was concluded among
industry and military agencies for new packaging materials and techniques which

would improve the "state of the art" capability.

-

F The associated objective of this design study was directed towards a limited
- investigation into the corrosion aspect of the catapult pneumatic system (Figures
2 and 3) and methods and materials to control and prevent component corrosion.
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r II. SUMMARY 3

The study was separated into two phases of investigation. Phase I covered
the design of Preservation and Packaging requirements for Launcher and Re-
covery Systems components while Phase II was limited to the corrosion control
of the catapult pneumatic system and its components.

A. PROCEDURES AND RESULTS.
e éreservation and Packaging of Components.

a. Surveyed current NAEC procedures (References 1, 3, 4) for
determining Preservation and Packaging of these components and made
recommendations to improve system.

b. Initiated a limited field survey to determine effectiveness of current
NAEC Preservation and Packaging Procedures, and documented pertinent deficien-

cies.

c. Analyzed NAEC Field Reports (Appendix F) on corroded parts to
determine why deficiencies occurred; examined related NAEC drawings, reports,
etc. and documented recommendations.

d. Conducted an abbreviated literature search through correspondence
and personal contact with various military agencies and companies for improved
materials or techniques for Preservation and Packaging; documented the avail-
ability of improved materials or techniques.

2. Corrosion Control of Catapult Pneumatic System.
a. Completed a study of the operation and design features of catapult

pneumatic system and components (Figures 4 and 5) utilizing specified drawing
(Reference 8) and operation manual (NAVAIR 51-15AAA-1) and had discussion on

. the system design with NAEC Engineering personnel. Obtained design parameter

data (approximate flow rates, cycle time etc.).

b. Discussed design of ship's high pressure air system with NAVSEC
Engineering personnel and obtained drawings and manuals data (References 9, 10,
- 11) used to determine its relationship with the catapult pneumatic system (Figures
6 and 7).

c. Conducted a field survey with NAEC field persannel to
determine what their experiences were with corrosion and maintenance pnob\ems
in the operation of the catapult pneumatic system.
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' r d. Completed a literature search on methods (coatings, equipment) of
corrosion prevention applicable to the catapult pneumatic system. Obtained

' materials and technical data (Appendixes J, K, L) related to these applications.
B. CONCLUSIONS.

' 1. Preservation and Packaging of Components.

, . a. Evaluation of NAEC Preservation and Packaging Procedures
(Chart 1). ;

The current NAEC preservation and packaging procedures for
launcher and recovery systems components follow the basic MIL-Specifications
(MIL-STD-794, MIL-P-116 etc.) established for military packaging and pre-
servation. The authorized NAEC Packaging Instructions (Reference 8) refer to
these specifications for the level of protection of their items of supply; and
Branch Aviation Supply Office Authorized Documents, of which Reference 4 is
typical, specify Level "A" (per MIL-STD-794) for their items of supply. However,
some refinements are required within the overall system to improve control of all
items delivered to the ultimate users (catapult & arresting gear personnel).

(1) No permanent assignment has been established in the Launcher
and Recovery Systems Design Groups for designing special packaging containers
and maintaining an up-to~date knowledge in preservation and packaging of their
components.

(2) The NAEC Industrial Department is responsible for the preserva-
‘ tion and packaging of components delegated to their control (References 1 and 3).

In the procedure (Reference 3), they utilize methods and materials currently
specified in MIL-P-116, but do not maintain a "state of the art" improvement pro-
gram on preservation and packaging. They do not specify or mark packaged items
as "critical" for handling.

(3) Inadequate marking of the packages does occur at the source of
manufacture. Consequently, packaged components are delivered to the user
(launcher and recovery systems personnel) with improper or incomplete markings
(numbers or nomenclature omitted, illegible, etc.).

(4) Reports are issued by field personnel indicating defective com- ;
ponents detected in the field (depot or ship board). However, there is no Line Item
included on the forms (Appendix E-1, -2) to indicate problems found in the preser-
vation and packaging of components.

(5) The investigation of defective component reports revealed that .
adequate preservation and packaging was initially specified for the items by the
cognizant supply agency (BRASO) and the defined discrepancies (rust and cor-
rosion) resulted from subsequent improper handling. (i.e., opening for inspection,

Lgomponent identification etc. and not repacked to the original level.) J {
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(6) A materials study revealed new strippable materials (similar to
MIL-P-149) are available (Chart II) to provide improved protection for preserving
parts. Evaluation and application of these new materials to launcher and recovery
systems components could possibly improve current protection.

(7) No present program for indoctrination and training of fleet
personnel for handling and control of critical components has been established.

2. Corrosion Control of Catapult Pneumatic System,
a. Moisture Prevention in the Pneumatic System.

A brief engineering study of the catapult pneumatic system indicated
a source of corrosion in the system was due to mofsture laden air supplied by the
ship's high pressure (3000 PSI) system (Figure 7).

A survey by NAEC  Field Technicians of aircraft carriers (CV 62,

CV 42; CV 63) in port at Norfolk, Va., Mayport, Fla. and San Francisco, Calif.

revealed an inconsistency in the maintenance procedures utilized in the operation
of the ship's high pressure air (3000 PSI) drying equipment (compressed air de-
hydrators; Reference 10). Due to these operational variations between ships®
equipment,an analysis could not determine whether the high pressure air dryers
installed aboard ship were efficient enough to control the mofsture content of the
high pressure compressed air,or if the lack of adequate maintenance procedures
contributed to the inefficiency of operation of the dryers in controlling the quality
of compressed air delivered to the catapult pneumatic system. Consequently, a
more detailed study of the efficiency of the ship's high pressure air system must
be made. This will require operating a ship's high pressure air system with all
the appropriate maintenance procedures (manual, MRC, etc. verified) in effect
and then conduct an analysis of the quality of air being delivered to the catapults’
air flask (Figure 4). If the air is then found to contain moisture it will require the
installation of a separate dryer in the catapult pneumatic system (Figure 6).

b. A materials search indicated that new protective coatings (Chart II)
are available for corrosion control applications of catapult components. An
evaluation of the application of these new coatings to launcher and recovery
systems components could possibly improve current protection.

.. c. A literature search revealed the availability of current reports on
methods and materials to control corrosion.
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C. FUTURE ACTION.
1. Preservation and Packaging of Componeats.

a. Evaluation of NAEC Preservation and Packaging Procedures. |

: (1) The Launcher and Recovery Systems Design Groups should contain
personnel who have technical cognizance of the latest preservation and packaging
systems as applicable to their components. In this capacity these individuals
would be responsible to:

(a8) Coordinate all technical data related to preservation and
packaging of their materials with Materials and Process Office, Supply De-
partment, Quality Assurance Department, etc.

(b) Review pertinent component drawings and determine which
components require critical considerations in methods of preservation and

packaging. :

() In-house review of all reports (Field, Quality Assurance etc.)
related to preservation and packaging. Maintain continuous contact with field per-
sonnel to evaluate package handling, stowage or other logistic problems developed
aboard ship.

(d) Be responsible for all special container designs.

(e) Maintain continuous contact with other Government Agencies
(.e., packaging labs) and manufacturers of packaging and preservation materials
to implement the latest "state of the art" knowledge of preservation and packaging
systems, techniques, and processes,

(2) The Industrial Department should participate in "state of the art"
improvement program for preservation and packaging of their components; they
also should mark all packaging of critical items accordingly, and in the same
manner as BRASO so that a standard preservation and packaging system will evolve.

(3) Marking spec MIL-STD-129 provides for optional special handling
marking (Paragraph 5.4.28, MIL-STD-129). NAEC procedures should provide
additional notification markings; "critical, if opened for inspection repackage to
Level A per MIL-STD-794". More detailed packaging instructions should be
supplied to manufacturing source inspection with utilizatica of a modified form
similar to Chart V.

L . -4
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(4) Preservation and packaging problems should be incorporated
as line items on form; "NAEC 2104 (Rev 8/69)" as line 15 ftem; "NAEC 13810/5
(Rev 3-73)" as part of line 14 item neorrosion control/packaging problems".

— W e

(5) To lower the frequency of these defective component problems,
! better instructions should be given to update handling personnel (field and fieet)
concerning the importance of maintaining complete packaging and preservation of
the system until used. - More utilization of notice marking (Item 3 above) should
be effected.

(6) Further investigation and evaluation of new materials (Chart II)
is needed for improved NAEC preservation and packaging system,
techniques and processes.

2. Corrosion Control of Catapult Ppeumatic System.

a. Moisture Prevention in the Pneumatic System (Figure 3). To deter-
mine if the source of moisture accumulation in the catapult pneumatic system is
due to the inefficiency of the ship's high pressure air dryer 2 test
must be performed on an approved air carrier high pressure air system. The
system should have the high pressure compressor (Reference 9) and air dryer
(Reference 10) equipment checked in accordance with the prescribed maintenance
procedures and then operated. An analysis of the high pressure air then being
delivered to the catapult air flask should be made for moisture content. If the
quality of afir is not dry as required then an auxiliary air dryer (Figures 8 and 9)
should be installed in the catapult pneumatic system (Figure 3) directly to the air
flask adjacent to the retraction engine fnstallation. Space is available aboard ship
(Figure 6) to provide for the installation of this equipment.

If the quality of high pressure air is as dry as required for the opera-
tion of the catapult pneumatic system then the maintenance procedures utilized for
the test air system should be incorporated aboard all aircraft carrier's high pres-
sure (3000 PSI) compressed air systems.

b. Evaluate . the new materials cited in Chart II
for application as corrosion preventative coatings for catapult components
(air flask, accumulator, etc.).

c. The reports, abstracts, indicies, (Appendix J) documented as &
result of the literature search are a source for future investigation
on corrosion control by NAEC.
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V. EVALUATION OF PRESERVATION AND PACKAGING OF COMPONENTS,
AND CORROSION CONTROL OF CATAPULT PNEUMATIC SYSTEM.

A. INTRODUCTION.
1. Study Objectives.

a. Preservation and Packaging. The primary objective of this design
study was to investigate the effectiveness of the current design procedure utilized
at NAEC for preservation and packaging of launcher and recovery systems com-
ponents for stowage and use in a marine environment.

A subsequent part of this study was to investigate the preservation and
packaging methods used for specific equipment components which were the subject
of NAEC field reports (Appendix F). These components were reported as being
received in the field in a corroded condition as a result of improper preservation
and packaging. In conjunction with these studies was a limited literature search
for improved or new materials and techniques for strippable coatings similar to
MIL-P-149 to be used for preservation and packaging of these components. The
field of the search included both military agencies and industry.

b. Corrosion Control. An associated objective of this design study was
to investigate improved methods and materials to prevent corrosion of catapult
pneumatic system and components (such as; air flask and accumulator Figures 4
and 5) related to its operation in a varied marine environment.

2. Military Packaging Requirements. (Chart III)

The rigid requirements of Military Preservation and Packaging of material
is predicated on the need to insure delivery of critical maintenance supplies any
place in the world in a usable condition. The problems of corrosion control, of
which preservation and packaging is a segment, are much more complex since
world-wide environments became standard modes of operations and storage.
Adequate preventive methods are available without regard to cost. However,
since there is an important economic consideration, a constant research effort
into new materials and techniques must be maintained to reduce the cost versus
improvement relationchip; this continuing research is constantly being shared by
all branches of the military as well as industry.

The Preservation and Packaging Procedures at NAEC utilize all the
principle packaging design specifications available as well as many of their own
special design techniques. This is particularly the case of the catapult and,
arresting gear components whose uniqueness in shipboard and shorebased storage
constantly requires meeting the demands of environmental extremes. These con-
ditions require a continued technical surveillance by NAEC to improve processes
and materials which resist corrosion and will provide usable supplies.

L e -
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8. Program Requirements.

C— RS NS

a. Preservation and Packaging. The contract work outline specified a
design study of the NAEC Preservation and Packaging Procedures of launcher and
' recovery system components for & marine environment. Of particular interest

in this phase of the study was the investigation of new or improved materials
(similar to MIL-P-149) and related application techniques.

! b. Corrosion Control. The work outline further specified a separate
study on the corrosion aspect of the catapult pneumatic components (such as; air
flask, accumulator, etc.) when operated within environmental extremes (high
’ humidity, salt air, etc.), and the subsequent investigation of new materials
(coatings) and techniques to prevent this corrosion of components.

4. Study Approaches.

a. Talked with personnel within various NAEC Departments and obtained
data, forms, instructions, etc. used by them in conjunction with preservation and
packaging procedures.

b. Discussed with NAEC field personnel problem areas they found
relative to the study objectives and obtained pertinent data to support these findings.

c. Reviewed design features of pneumatic system with NAEC engineers
and high pressure air system with NAVSEC engineers. Received drawing data,
{ reference manuals, specs, etc. from them.

d. Researched libraries, manufacturer's indicies, technical association
report lists, Defense Documentation Center, NAEC Technical Data Center, Naval
Publications and Forms Center, etc. for information relative to packaging and cor-
rosion control. :

e. Obtained data, material and costs from manufacturers of protective
coatings and pneumatic equipment. Read technical reports, engineering books,
trade journals etc. '

f. Examined NAEC Field Reports on corroded parts and reference
drawings, reports, specifications, etc.

5. Anticipated Results.
It was expected that the initial phase of study would result in

improvements in NAEC Preservation and Packaging Procedures. which woufld
fnsure the delivery of usable parts to the fleet.
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The subsequent second phase of study was expected to reveal methods i

(new coatings, processes, etc.) to improve the corrosion protection of the cata-
pult pneumatic system or components in a marine environment. |

B. PROCEDURES.
The study procedures involved a systematic liaison with many organizations

and sources of information which had delegated responsibilities related to the |
technology of preservation and packaging of military and commercial products. f

This course of investigation involved personal surveys and discussions with
personnel at the Lakehurst Facility. NAVSEC Command personnel, NAEC
2 field personnel and fleet personnel. It also included direct correspondence with
” other government agencies and a literature search of packaging oriented sources
for the most recent data on packaging techniques and materials. Finally a detailed ,
investigation was conducted on NAEC Field Reports for defective components ?
detected at field locations.

A companion study procedure was followed with the emphasis on the corrosion
control of the catapult pneumatic system. In many instances the source of infor-
mation was germane to both topics.

1. Preservation and Packaging of Components.
a. Surveys

(1) NAEC Departments and Associate Branch. Initial liaison was
made with specific NAEC departments and associate branch personnel who are
responsible for the design procedures used in the preservation and packaging of
launcher and recovery systems components. These departments included;
Engineering, Industrial, Supply, Quality Assurance, Fleet Services, Engineering
Specifications and Standards as well as the Branch Aviation Supply Office. From 3
this initial survey it was determined the scope of responsibility for each NAEC
department (References 1 and 3) and BRASO (References 3 and 4) in relation to
the preservation and packaging of components (Chart I).

() NAEC Engineering Department. The NAEC engineering has

, design cognizance of all aircraft Launcher (catapult) and Recovery (arresting gear)
Systems used aboard ship with the exception of those noted in Reference 2. In
conjunction with this design responsibility they supply technical data related to
preservation and packaging of components of these systems where necessary. This
information is delineated on drawings, in material process specifications, special

' container designs or appropriate MIL commodity design specification for specific,
components. In addition they supply technical support to other departments in
regards to specialized preservation and packaging data of these components.

L | -
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r () NAEC Industrial Department. The Industrial Department

has primary responsibility for specifying the preservation, packaging and packing
requirements for all procurement of parts initiated by their department (Refer-
ences 1 and 3) and also has cognizance of the preservation and packaging of in-
house manufactured items (except those made for BRASO). Each project manager
is responsible for specifying (or making sure it is specified) the preservation

and packaging data for materials under his control. The exceptions would be
equipment systems wherein an MRR. has been prepared as part of the technical
data requirements and special data or shipping containers specified by the
Engineering Department.

‘() NAEC Supply bepartment.

(1) Materials Branch specifies packing of all in-house
manufactured items.

(2) Buying and Ordering Branch of Purchase Division
reviews all Purchase Requests to assure Preservation and Packaging information
is included, but they do not vouch to the technical accuracy of the process.

(3) Contract Administration Branch utilizes preservation
and packaging information from Purchase Division to incorporate it into or up
date contract requirements.

(d) NAEC Quality Assurance Department. Preservation and
Packaging Procedures utilized by contractors are checked by Quality Assurance
personnel when necessary. However, routine inspections of methods required by
contract are made by DCAS Inspectors at the contractors plant.

The Industrial Department Inspection assures that preser-
vation is accomplished as specified on the in-house (Industrial Department)
manufacturing orders.

(e) Branch Aviation Supply Office. BRASO specifies the Pre-
servation and Packaging Procedures of all material under their cognizance; this
1s accomplished by their own Technical Packaging Group with special technical
inputs (drawings, MPR's etc.) from NAEC Engineering.

BRASO maintains History Cards (BRASO Form 17-Rev. 3-65)

which indicate the level of Preservation and Packaging for each component; Level
“A" (MIL-STD-794) is prescribed for preservation, packaging; packing all parts

(Reference 4). Where Level "B" packing is prescribed for intercontinental storage

it 1s repacked to Level "A" prior to shipping overseas from storage depot. '

i
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(f) Engineering Specifications and Standards Department. This
department has cognizance of writing and maintaining certain military specifica-
' tions and is responsible for their conformance of format and content. Part of
this scope of responsibility is to maintain surveillance of Section 5 and 6 (packag-

' ing and shipping instructions) of these specifications.
b. Field Surveys.

(1) NAVSEC, Washington, D.C. The NAVSEC Headquarters
Command maintains cognizance of NAVSHIPSYSCOM material that interfaces with
NAEC catapult systems (Reference 2). NAVSEC supports a Packaging and
’ Container group in the Non-Metallic Materials Section, Materials Development
; and Application Office; this group is technically oriented to determine the specific
methods required for preserving and packaging their equipment and components in
accordance with Mil Spec procedures. They maintain contact with many supply
sources (manufacturers, vendors or other agencies) and specify the proper pre-
servation and packaging methods to be used and also evaluate new materials to
improve these methods.

(2) NAEC, Tech. Field Office-Responsibility. The personnel of
this office, provide an operational support function related to the maintenance and
operation of the shipboard launcher and recovery equipment under NAEC cognizance
In their daily operation they draw components and equipment from the supply
system for replacement and installation of defective parts in shipboard catapults.

(@) NAEC Tech. Field Offices Surveyed. A personal visit
was conducted to the NAEC Field Office at Norfolk Naval Base, Portsmouth, Va.
to discuss with cognizant personnel their immediate experiences relative to the

" effectiveness of the preservation and packaging of components received from
supply. During the course of the visit a meeting was arranged with ship personnel
i aboard the USS INDEPENDENCE (CV -62) to discuss with them their related ex-

periences found aboard ship. In addition phone conversations were completed with
cognizant field personnel at Mayport, Fla., San Diego, and San Francisco,
Calif. Naval Bases relative to their experiences of a similar nature.

c. Defective Component Reports. A series of defective component
reports (Appendix F) received from field personnel were collected for detailed
investigation. These reports pertained to components which were found at various
field supply locations and were reported to be corroding due to improper protec-
tion or preservation.

d. Literature and Materials Search.

.
1

(1) Government Agencies Contacted. A selected group of military °
agencies were contacted to obtain information on the scope of their current in-
vestigations into preservation and packaging of metallic parts (Appendix A). Thesi]
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agencies support their own packaging laboratories which specialize in researching
pew materials and techniques related to corrosion prevention of military equip- :
ment.

l (2) A systematic literature search was pursued to determine if any
new packaging materials or processes were available in the commercial field, as
well as the military, which were applicable to product preservation in the ship-
ment and storage of launcher and recovery systems components.

; The search included the many commercial resources of the
| public library for trade journals, technical indicies, etc. (Appendix B). For
[ 4 military report data the NAEC library was utilized where the annual index

; (Appendix B) of the defense documentation center was the principal source used.

The investigation included a study of the principle military
packaging specifications (Chart II) listed in the ""Military Packaging Reference
Guide" (Appendix A) published by the joint Military Packaging Training Center,
Aberdeen, Md.

(3) A search was initiated for new packaging materials and pro-
cesses. Manufacturers indicies, such as; Thomas Register, Catalogs, monthly
Publications, etc. were searched for companies (Appendix G) who manufactured
protective coatings with particular emphasis on new or improved strippable
materials.

2. Corrosion Control of Catapult Pneumatic System.
| a. Pneumatic System Investigation.

(1) Reviewed and analysed technical data (schematic diagrams,
manuals, drawings, etc.) for background information on operation of pneumatic
system,

(2) Surveys. Had technical discussions on pneumatic system design
parameters with NAEC engineering personnel and discussed pneumatic system
operational procedures and maintenance problems with NAEC technical field
personnel, Conducted an investigation on the operation of the high pressure air
system used aboard ship with NAVSECPHIL engineering personnel and ship ﬂ
personnel aboard ship (CV 62).

(3) Component analysis. Analysed components (air flask, accumula-
tors etc,) to determine feasibility of providing corrosion resistant coatings,
(organic and inorganic) to surfaces subject to corrosive mediums. :

b. Literature and Materials Search. Libraries were utilized as data
sources to obtain lists of trade journals, society publications, technical handbooka:j

- . |
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r;peclﬁcauons. etc. related to corrosion control. Conducted & search with
pneumatic equipment manufacturers for technical data on equipment to promote
and maintain dry air in pneumatic systems. Contacted coating (organic and

inorganic) manufacturers who specialize in coatings to prevent corrosion.

.
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C. DISCUSSION AND RESULTS.
1. Scope of Preservation and Packaging Study.

a. Responsibility for Procedures. The study was conducted to examine
the overall design procedure utilized at NAEC for the Preservation and Packaging
of launcher and recovery systems components. Consequently, essential to the in-
vestigation was the method used to evaluate an item from the initial packaging
design phase through its application, and subsequent delivery to the ultimate user.
Therefore, all cognizant NAEC departments were surveyed to determine the scope
of their delegated responsibility (Paragraph B.1.2) and methods used to accom-
plish their tasks.

The initial authority for the Preservation and Packaging determination
of launcher and recovery equipment is the delegated responsibility of separate
Commands, depending on the material category. The NAEC Industrial and Supply
Departments are responsible for new or overhaul items and the Branch Aviation
Supply Office is responsible for spare and provisioned items.

The basic Preservation and Packaging Procedures for NAEC material
is outlined in NAEC Instructions 4030-1D (Reference 3) as issued by NAEC Com-
manding Officer dated 16 Nov. 1970 and establishes policies for preservation,
packaging and packing of material at NAEC.,

The basic preservation and packaging procedures for the Branch
Aviation Supply Office material is outlined in separate instructions issued by the
Branch Aviation Supply Office, Officer-in-Charge which are instructions similar
to those indicated (Reference 4). The instructions specify that Level "A" protec~
tion per MIL-STD-794 be used for their materiel.

These sources of supply of components coordinate their efforts, where
applicable, in delivering these items for fleet use.

Further implementation of these packaging design efforts requires
the cooperation of the NAEC Supply Department, Quality Assurance Department
and the Fleet Services Department. These departments have the associated re-
sponsibilities of supplying the finished packaged unit, inspecting the finished
packaged unit or reporting on the finished packaged unit from field users.

Although the NAEC Engineering Department provides technical
support to other NAEC departments when specified, for these Preservation and
Packaging Procedures, no separate group is designated within the Launcher and
Recovery Design Group to be responsible for designing special packaging or'con-
tainers; maintaining a current knowledge in preservation and packaging technology
including ship board logistics of their respective components.

- . -
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The Branch Aviation Supply Office maintains a current knowledge in
the latest packaging techniques applicable to their supply items. However, they
do not receive field reports (Appendix E) on packaging problems directly and must
depend on receiving this information in an indirect manner.

The packaging techniques utilized by the Industrial Department rely
on the current methods defined in MIL-P-116 in conjunction with time proven
materials. They do not investigate new materials for updating procedures; they
do not identify parts as critical in their marking of the packaged component.

* b. Preservation and Packaging Procedures Specified. All interrelated
procedures in the preservation and packaging of an item are important to obtain a
satisfactory package. However, the emphasis of this investigation was directed
to the level of protection and the type of preservative specified for these com-
ponents. The reason for these specific considerations was due to the problems
cited in the field reports on defective components (Appendix F) which implied in-
adequate packaging and preservation was utilized and allowed the parts to corrode.

Within the various departments are competent technical personnel who
are capable of determining the proper preservation and packaging to provide pro-
tection of the units in a marine environment. During the course of the study it was
found that the preservation and packaging as specified for the defective components
investigated was adequate and initially called for the level (Level "A" per
MIL-STD-794) of protection needed. In some instances Level "B' packing is de-
signated for continental shipping of an item but it is repacked to Level "A" prior
to shipping overseas from the depot.

(1) Level "A" Requisites (MIL-STD-794). This is the degree of
protection against the most severe conditions known or anticipated to be encountered
during shipment, handling and storage. Level "A" preservation and packaging
and Level "A" packing requires protection against direct exposure to all extremes
of climatic, terrain, operational, and transportation environments. The conditions
to be considered include, but are not limited to:

(8) Multiple rough handling during transportation and in-transit
storage from manufacture to ultimate user.

(b) Shock, vibration, and static loading during shipment, in-
cluding deck shiploading and offshore or over-the-beach discharge, to ultimate
user.

(¢) Environmental exposure during transit where port and
warehouse facilities are limited or nonexistent.

(d) Extended unimproved open storage in all climatic zones,
particularly while under static loads imposed by stacking.

L , !
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r (e) Special package and pack features for field and combat
operations (handling and utility).

() Special features as required by combat development agencies.

It is evident from these conditions stated, that all launcher
and recovery systems components, due to their ultimate storage environment
should be protected to Level "A". In addition it is essential that the methods
necessary to obtain this level be determined by competent packaging specialists
who are knowledgeable in the use of the applicable specifications (Reference 6)
and related charts (Appendix C).

(2) Preservatives. The type of preservative to be used is normally
specified in the procurement document and conforms to MIL-P-116, Chart 1 re-
quirements, unless otherwise specified.

Most of the parts examined (see Chart IV) for this study were
protected with one of these standard preservatives which normally provide
adequate corrosion protection. However, these preservatives, due to their color
(black or brown per MIL-C-16173) do not permit visual inspection for corroded
surfaces without the removal of some or all of the preservative from the part, and
thus expose the part to the surrounding corrosive environment.

An important consideration of this study was the investigetion of
strippable compounds (similar to MIL-P-149) to be used for corrosion protecticn
of components. These can be used in lieu of the petroleum based (similar to
MIL-C-16173) preservatives and permit visual inspection (inspect for corrosion)
without exposing part to surrounding hostile environment. These strippable
coatings (MIL-C-3254, MIL-C-6799, etc.) are available with rust inhibitors in-
corporated in them and many can be sprayed as well as dipped.

(3) Marking. All unit, intermediate and shipping containers shall
be marked in accordance with MIL-STD-129 (as per MIL-STD-794). This refers
to normal marking information (Part No., Stock No., Contract No. etc.) but any
specialized handling information (such as, “critical item" etc.) requires that it
be specified for each individual component as required. Since a significant number
of Launcher and Recovery System components are considered critical, high value
items, a greater use of indicating the critical nature of each part should be effected
with a special marking note applied on the package (also unit and intermediate).

¢. Field Control Procedures. Equally important to the proper methods
specified for the preservation and packaging procedures is the effectiveness in the
follow up to assure the procedures are properly implemented. :

A |
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coordinated flow of ‘nformation and inspection by all associated activities (NAEC
' Quality Assurance, NAEC Industrial Inspection and DCASR). Any breakdown of
this cooperative effort can result in delivering improper or inadequate preserved

and packaged parts to the ultimate user.

' (1) Initially new manufactured parts are inspected by NAEC
Industrial Department if made by them, or by DCASR Inspection if part is made

‘ at a Contractors' plant. Consequently, these two inspection sources are respon-
sible for determining if the preservation and packaging of the item prior to ship-
ment meets the methods specified by the original packaging specialists. If the
method is not expressly detailed, such as; type of cleaning, preservative, etc.,

’ to protect the item to the required ultimate level, an inspection can not satisfac-

torily be accomplished. Therefore, it is nct sufficient to indicate only '"Package
to Level "A", but rather the detailed methods specified in MIL-P-116 must be
listed on the manufacturing order form, specification, or contract which is to be
used by the appropriate inspector.

(2) The NAEC Quality Assurance Department initially certifies a
contractor's manufacturing facility to assure the overall manufacturing capability.
This is accomplished by their field personnel who check the facility and its in-
spection section at the source of manufacture prior to contract award. An
integral part of this preaward inspection is the availability of adequate preserva-
tion and packaging skill.

As a part of their daily operation NAEC Quality Assurance
personnel receive and review copies of reports on defective components (some
concern packaging discrepancies) found in the field and which they fully investigate.

In conjunction with this report surveillance the Quality Assurance
personnel utilize the following report forms.

(a) Fast Action Discrepancy Report (Appendix E). This report
system (FADR) uses two forms. One, NAEC 13800/4 is available to field
personnel to report receipt of defective material (includes preservation and
packaging problems) to NAEC Quality Assurance Department, and the other form,
NAEC 13820/3A, is the reply form used by Quality Assurance personnel to advise
sender the course of action taken to the initial inquiry. It provides for a fast
solution to field problems on defective materials.

() Request for Salvage Action (Appendix E). This report form,
NAEC 4855/10A, is use by Quality Assurance personnel to report defective
materials found in the field or at manufacturing sources and to notify cognizant
activity (NAEC). ;

(¢) Request for Engineering Information (Appendix E). This
report form, NAEC 3900/7, is used by NAEC personnel (Quality Assurance) to
@tain from NAEC Engineering information or advice gabout material.
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r (3) All non-conformance material which is found in the field
’ (either in supply depot or aboard ship) by NAEC Field Technicians is reported to
NAEC via Fleet Services personnel for disposition or corrective action. This is
accomplished by use of one of the following report forms:

(8) Letter Form. This report uses no formal format other
than a letter form (Appendix E). It is used to report and discuss various material
problems whichk occur in the field.

' (b) Arresting Gear Field Technical Report (Appendix E). This
report form, NAEC 2104, is used by field technicians to report discrepancies of
. arresting gear equipment and components found in the field. It currently does
7 not contain a line for preservation and packaging problems.

(c) Steam Catapult Field Technical Report (Appendix E). This
report form, NAEC 13810/5, is used by field technicians to report discrepancies
of catapult equipment and components found in the field. It currently does not
contain a line for preservation and packaging problems.

All of these previously cited report forms are NAEC
oriented with copies directed to various NAEC Departments for response. How-
ever, BRASO, which supplies spare parts for the Launcher and Recovery equip-
ment do not receive these reports directly, particularly on problems dealing with

rr{ preservation and packaging. Consequently they are not aware of defected parts due

ift to preservation and packaging that occur in the field unless advised by a secondary
source and thus may not be alerted to change their packaging procedure if neces-
sary.

d. Field Survey Disclosures. The field surveys conducted were limited
in scope to the immediate technical objectives of this preservation and packaging
study. Consequently, these surveys were brief, but at the same time concise
enough to obtain some pertinent data as an indication for improvements in NAEC

preservation and packaging procedures.

(1) NAVSEC, Washington, D.C. A meeting was concluded with the
section supervisor of the packaging and container unit who is responsible for the
preservation and packaging of NAVSEC cognizant material. During the course of
the discussion he mentioned a new strippable material which was presently being
i evaluated for its effectiveness to prevent corrosion of ship's propellers while in

storage; it had been tested in a marine environment for almost a year with com-
plete success. He also cited an improved hot dip strippable material which they
evaluated and found to be more reliable in the prevention of corrosion of metal

parts containing copper and zinc. "

\

All the data related to these materials was obtained for NAEC
evaluation (Chart II).
4
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For NAVSEC to implement the immediate use of such a new

material an interim form is issued, known as, "NAVSHIPS Notice". This form

provides for all the information about the material and its application and listed

in NAVSHIPS manual 0900-028-3010. This data is then incorporated into the ap-
propriate Mil specification.

(2) NAEC Tech. Field Offices. The limited field survey was con-
ducted to determine the effectiveness, at the users level, of the current preser-
vation and packaging procedures in effect. This survey included talking directly
with personnel in the supply depot at the Norfolk Naval Base, the cognizant field
technical representatives and the catapult and arresting gear personnel stationed
aboard the USS INDEPENDENCE (CV 62) which was being overhauled at the
Norfolk Naval Base, Portsmouth, Va.

All of the personnel contacted were experienced in handling
packaged launcher and recovery systems components directly from supply (either
depot or ship) and consequently, could make a significant judgement of the effective-
ness of the procedures in use. Indications from the discussions with these people were
that the incident of receiving corroded parts from supply was minimal (less than
5%). However, it was a general consensus of opinion among them that incomplete
or inadequate identification and markings (iIncomplete part no., part name not
readable, etc.) on the package was a more prevalent supply problem.

Consequently the incompletely marked package unit is opened for
inspection and identification purposes then, if not used, reclosed, but not nec-
essarily conforming to the proper packaged procedure specified, and returned to
storage. Similar experiences were reiterated by the field technical repre-

- gentatives stationed at Mayport, Fla., San Diego and San Francisco, Calif., Naval
Bases.

Another problem cited was the bulk of some wood crate packing
of components which prevented acceptable stowage aboard ship due to insufficient
clearance in the designated storage area. Consequently, in order to store the unit
the wood crating was removed; if the inner packaging was not designed for this
type of handling it became damaged and torn with the subsequent loss of effective
protection against ship board corrosive environments.

e. Analysis of Field Reports for Defective Components (Appendix F).

A detailed analysis was made of the following components which were reported as
being corroded due to inadequate preservation and packaging. These items were
the subject of various field reports and lack specific data in many instances to
make conclusive analysis.

The items were checked with their NAEC detailed drawing, MPR, and
BRASO History Card (Appendix F) to determine if the initial packaging specified
was adequate. Notations were made for each item investigated (Chart IV).

-
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, (1) Detailed Analysis. Kem 1 - Barricade (P/N 614148-1 NAEC
Field Report (Appendix F-1) revealed corrosion of metal rings and mildew of
nylon webbing when crate was opened aboard ship. Barricade was originally

, packaged as prescribed by BRASO history card (BRASO Form 17) {nstructions
for a Method IA type MIL-P-116 Packaging. Investigation indicated the corrosion
was due to occluded moisture in the nylon and was entrapped in the original
packaging. Action Taken - Future shipments of Barricades will be packaged in
accordance with NAEC, MPR 1290 which specifies 8 MIL~P-116 Method II Type
packaging with an active desiccant to absorb any occluded moisture.

Kem 2 - Tension Bars/Release Element (MIL-T-~23426A) NAEC
e Field report revealed units badly corroded when container direct from supply was
opened aboard ship (Appendix F-2). These bars were apparently repackaged in
response to & request for & large quantity (200) without following the packaging
procedure specified by the existing ASO instruction No. 12152. (See Appendix
F-2.) These instructions are incorporated into the commodity specification
MIL-T-23426 as Amendment 1 (see Appendix F-2). This commodity specification
lists the bars by part number and specifies bow they should be preserved and
packaged (Section 5) for transportation and storage. Included in this specification

are:
MODEL A/C
Tension Bars/
IRM-1720-866-7019 (P/N 413745) Ly i A F-8
Tensfon Bars/
IRM-1720-078-1248 (P/N 506996 e i A-5
IRM-1720-572-7532 (P/N 502822 Tension Bars/ N.S
Release Elements i
Tension Bars/
IRM-1720-869-5453 (P/N 128 CVM-10800) o n2d W o~ C-2,E-2,A-6
IRM-1720-919-2140 (P/N 608713) i A3

Release Elements

These above units were included as items for investigation,
however, the commodity specification (MIL-T-23426) covers the preservation and
packaging procedures of all tension bars/release elements used with launch aircraft,

Action Taken - Since these items are categorized as critical -
(Appendix F-2) for functional application it s mandatory that they be preserved
and packaged at Level "A" oaly, Consequently, to insure this Level "A" is'at all
times adhered to throughout the packaging and/or repackaging procedure Amend-
ment 2, MIL-T-23436 (Appendix F-2) was written, This information is to be in-

L
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corporated into Section 5 of MIL-T-23436, by personnel, code 91124 | Aircraft
Section, Aircraft Weapons and Ship Division, NAEC, who are currently revising
this specification.

Item 3 - Lever (P/N 501542-7) NAEC, Request for Salvage
Action (Form 4ND and NAEC 4855/10A) (Appendix F-3) indicated part had "severe
rust on all surfaces'; no information on whether part was packaged and opened or
other conditions in which it was stored.

Action Taken - No plating or protective finish indicated on NAEC
501549-1 Dwg. initial preservation (MIL-C-16173 GR 2) and packaging specified
for the part was checked on BRASO History Card (Appendix F-3) and found it
called for Level "A" packaging in accordance with MIL-P-116 Method I-Al4 which
is a carton, heat sealed vapor barrier (MIL-B-131), then an additional carton.
This procedure provides for long term storage in a marine environment until
package is opened.

Item 4 - Union Nut (P/N 414240-1) NAEC Request for Salvage
Action (Appendix F-4) states parts have "first stage of rust' due to no preserva-
tive, no information on condition of packaging or its stored state.

Action Taken - Investigated part drawing 414240-1 which does
not call for any plating or protective finish. Initial responsibility for preservation
and packaging of item is Defense Industrial Supply Center which has cognizance of
this type of hardware items. NAEC should plate part.

Item 5 - Inner Race (P/N C87780-47) NAEC Request for Salvage
Action (Appendix F-5) indicates "first stage of rust all surfaces' due to inadequate
preservation; no information on type or condition of packaging as stored.

Action Taken - Investigated part drawing C87780-47 which refers
to MPR 1262 (Reference 8) for initial preservation procedure. Further check of
History Card (Appendix F-5) calls for Level "A'" preservation and packaging as per
MPR 1262 (Reference 8) as well as nailed wood box. Packaging is adequate for
long term storage until opened.

Item 6 ~ Sheave Sub-Ass'y (P/N 509185-3). NAEC Request for
Salvage Action (Appendix F-6) states that there is "severe rust throughout the
entire surface' of the part and it is badly damaged from handling since it was
stored in an unpackaged condition.

Action Taken - Part drawing 509185-3 was checked but did not
indicate any preservation data. Further investigation of BRASO History Card )
(Appendix F-6) indicated part was initially to be preserved and packaged to Level
"A" in accordance with MPR 1262 (Reference 8) and then packed in nailed wood
box. This packaging procedure should provide for long term storage protection.

L. J
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r Rem 7 - Spacers (P/N 53-40112-2), NAEC Request for S8alvage

Action (Appendix F-7) indicates that "all pieces are in first stage of rust". No
information on type of packaging as stored.

Action Taken - Checked part drawing 53-40112-2; no protective
plating or coating indicated. Investigated BRASO History Card for part (Appendix
F-T7) which called for Level "A" preservation and packaging per MIL-P-116
Method IA-8 which call for preservation (MIL-C~16173 GR 2) and packaged in a
heat sealed water vapor barrier bag. This packaging procedure should provide
for long term marine storage.

Item 8 - Cable (P/N 29-40707-775). NAEC Request for Salvage

. Action (Appendix F-8) states that items were "in first stage of rust” and that no

preservation of the material was apparent. No other packaging information
available. :

Action Taken - Investigated part drawing 29-40707 and found no
notations for preservation or protective coating of part. Checked BRASO History
Cards (Appendix F-8) which initially called for Level "A" packaging with preser-
vative (MIL-C-16173 GR 1) on cable as well as fittings and wrapped with barrier
material, This packaging is inadequate for long term marine storage. A new
packaging technique (Appendix D-2) is now available which will provide longer storage
capability and will be specified on all future packaging of this item.

Item 9 - Sleeve (P/N 408402-1). NAEC Request for Salvage
Action (Appendix F-9) indicates item has "second degree rust on all surfaces not
plated" but no information on type packaging other than ""absence of preservation"'.

Action Taken - Investigation of part drawing 408402 indicated no
notes specifying plating or preservation. Review of BRASO History Cards initially
specify preservation (MIL-C-161738 GR 2) and wrap in waterproof barrier paper
per MIL-B-121A then packed in fiber board container per Fed PPP-B-636 Type I
Class 2 and over packed in a nailed box. Recommend that due to high value and
critical nature of item it be preserved (MIL-C-16173 GR 2) and packaged in vapor
proof heat sealable bag per MIL-B-131 and then put in carton per latest Fed
PPP-B-636 Type SF Class-Weather Resistant, then over pack in nailed wood box.

Jtem 10 - Cable (P/N A92791-27-1750; -13-600). NAEC Request
for Salvage Action (Appendix F-10) states that units are "in first stage of rusting"
due to lack of preservation materials.

Action Taken - Check part number drawing A92791 which calls
for uncoated material, Review of BRASO History Cards show initial requirement
for preservation per MIL-C-16173 GR 1 then over wrap with barrier material per
MIL-B-121 and then wood sheath, This s similar procedure as Item 8 and will be
packaged in the future by new technique (Appendix F-10) which will provide long

|term storage capability.
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Item 11 - Track Section (P/N 408084-2; -3). NAEC Request for
l Salvage Action (Appendix F-11) states that protective coating is ""peeling off and

pleces are rusting”. No information on packaging of parts as stored.

Action Taken - Checked part drawing 408084 and found no notes
for protective finish. Review BRASO History Cards which initially specified pre-
servation (MIL-C-16173 GR 2) and Method 1A-15 per MIL-P-116 for packaging.
This method requires a carton and heat sealed vapor proof bag to provide cor-
rosion protection. These parts to be superceded by parts 512513 on future pro-
curements and will have Level "A" packaging specified for their protection.

’ Item 12 - Socket Eye End (400790-1). NAEC Request for Salvage
. Action (Appendix F-12) indicates that item had "heavy rust'" on some surfaces. No
,’ information on the type of packaging as stored.

Action Taken - Checked part drawing 400790 and notes call for
cadmium plating. Review of BRASO History Cards initially specified preserva-
tion (MIL-C-16173 GR 2) and grease proof wrap per MIL-B-121 then crated. Re-
commend due to high value and critical nature of part that heat sealed vapor proof
bag per MIL-B-131 replace barrier wrap MIL-B-121.

Item 13 - Inner Spacer (P/N 71-40212-2). NAEC Request for
Salvage Action (Appendix F-13) states that items are in "first stage of rusting"
due to improper packaging and preservative.

Action Taken - Checked part drawing 71-40212 and found no
notation indicating any preservation or protective coating. Review of BRASO
History Cards (Appendix F-13) indicated items are to be preserved (MIL-C-16173
{ GR 2) and packaged to Level "A" protection in accordance with MIL-P-116 Method
E : 1A-8 which requires a heat sealed vapor-proof bag and then packed in nailed wood
? ! box. This packaging should provide long term marine storage.

Item 14 - Clevis Pin (P/N 317434-1). NAEC Request for Salvage
Action (Appendix F-14) states that items are not preserved and are ''rusty over
entire part". ;

Actfon Taken - Check part drawing 317434 and found no notation
calling for preservation or protective coating. Review of BRASO History Card
(Appendix F-14) calls for packaging item per MIL-P-116 Method 1C-2 which re-
quires part to be preserved (MIL~C-16173 GR 2) and wrapped in waterproof barrier
material then packed in weather resistant carton. Recommend procedure to use
heat sealed vaporproof bag in future. Part no longer in BRASO inventory, and now
is responsibility of Defense Industrial Supply Center. NAEC should plate part. .+
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Item 15 - Piston Rod (P/N §04130). The only information on
this item was & Photo (Appendix F-15) taken aboard the USS CORAL SEA (Feb. 66)
showing the extent of the rust pitting on the surface of the shaft. This apparently
was evident when the exterior crating was opened and the barrier material re-
moved. No other information was available.

Action Taken - Checked part drawing 504130 and found no nota-
tions for preservation or protective coating. Review BRASO History Cards
(Appendix F-15) indicates that preservation (MIL~C-16173 GR 2) and packaging
was to be'Level "A" protection in accordance with MIL-P-116 Method IA. No
specified submethod is indicated. Future Action - Since item is a critical
high value part more complete instructions for packaging should be given with the
consideration of more positive protection of the surface from marine moisture
vapor corrosion. It should detail the type of barrier material (such as MIL-B-131
vapor proof) and possibly a strippable (hot or cold) compound should be applied
over the bare metal prior to barrier material. Then inspection (visual) could be
made of the part after unwrapping the barrier material without exposing it to
moisture laden environment.

" Item 16 - Cap Assembly (P/N 504047-1). NAEC Request for
Salvage Action (Appendix F-16) indicates parts have 'rusted areas" and certain
areas are painted. PHOTO (Appendix F-~16) shows exposed surfaces extremely
rusted. No information on preservation and packaging.

Action Taken - Checked part drawing 504047-1 and found no
notations for preservation or protective coating. Review of BRASO History Card
(Appendix F-16) calls for application of preservative (MIL-C-16173 GR 2) and
wrapping with barrier material per MIL-B-121 then crated in nailed wood box.

Future Action - Item is a high value critical part, therefore,
consideration should be given to preserve then place dessicant in cavity to absorb
any occluded moisture, then wrap or bag item with vapor proof barrier material
per MIL-B-131 then crate in nailed wood box with skids. Notation on marking
should specify that if part is opened for inspection it should be represerved and
repackaged to Level "A' protection in accordance with original packaging method.

Item 17 - Strap Assembly (P/N 50482-1; ~3). No Field or Salvage
Reports are available for this item (Appendix F-17), consequently, any packaging
deficiencies which may have occurred in the field are unknown at this time.

Action Taken - Checked drawing of part 504821 and found no
notations for preservation or protective coatings. Review of BRASO History Card
(Appendix F-17) calls for Level ""A" protection {n accordance with MPR 1283
(Reference 8). This procedure calls for preserve (MIL-G-23827) barrier material
wrap (MIL-B-121) then placed in heat sealed vapor proof bag (MIL-B-181)' with
dessicant (MIL-D-3464) and entire unit placed in a nailed wood box. This method

Lebould protect item for long term marine storage.
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Future Action - Since this is a high value, critical part con-
sideration should be given towards packaging it in the new method used for cable
assemblies (Appendix F-17) and eliminate the hazard of puncturing the barrier
materials during the packaging and handling procedures.

Item 18 - Valve (P/N 509979-1). No Field or Salvage Reports
are available for this item (Appendix F-18), consequently, any packaging defici-
encies which may have occurred in the field are unknown at this time.

Action Taken - Checked drawing of part 509979 and found no
notations for preservation or protective coatings. Review of BRASO History Card
(Appendix F-18) calls for preservation and packaging to Level ""A" protection per
MIL-STD-794.

Future Action - Since this is a vendor purchased part and no
specific method of MIL-P-116 is mentioned it will require the vendor to package
at their interpretation of Level ""A" requirements unless more detail is specified in
vendor's contract. Consequently, the packaging effectiveness is dependent upon
the vendor's expertise on packaging. Therefore, consideration should be given
to having the BRASO packaging specialist specify the method of packaging per
MIL-P-116.

Item 19 - Piston Assembly (P/N 613101-7). No Field or Salvage
Reports are available for this item (Appendix F-19), consequently, any packaging
deficiencies which may have occurred in the field are unknown at this time.

Action Taken - Checked drawing of part 613103 and found no
notations for preservation or protective coating. Review of BRASO History Card
(Appendix F-19) calls for part to be preserved (MIL-C-16173 GR 2) per MIL-P-116
procedure and then wrapped with barrier material per MIL-B-121 and packed in
nailed wood sheathed crate per MIL-C-104.

Future Action - Consideration should be given to using vapor
proof barrier material per MIL-B-131 in lieu of water proof barrier material per
MIL-B-121.

Item 20 - Piston Assembly (P/N 613102-13). No Field or Salvage
Reports are available for this item (Appendix F-19), consequently, any packaging
deficiencies which may have occurred in the field are unknown at this time.

Action Taken - Checked drawing of part 613102-13 and found no
notations for preservation or protective coating. Review of BRASO History Card
(Appendix F-20) calls for part to be preserved (MIL-C-16173 GR 2) and packaged to
Level "A'" protection and wrap with barrier material (MIL-B-121) per MIL-P-116
and then packed in nailed wood sheath crate per MIL-C-104.

- 4
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Future Action - Consideration should be given to using vapor
proof barrier material per MIL-B-181 in lieu of water proof barrier material per
MIL-B-121.

Item 21 - Sealing Strips (P/N 613380-2; -8). No Field or Salvage
Reports are available for this item (Appendix F-21), consequently, any packaging
deficiencies which may have occurred in the field are unknown at this time.

. ' Action Taken - Checked drawing for part 613380 which specifies
| method to prescrve (Type P-2, MIL-P-116) and package item incorporated in the
; drawing notes. It calls for preservation per MIL-P-116 and method of wrapping
Lf with vapor proof barrier material per MIL-B-181 and over wrap with cotton duck
per CCC-C-428. The procedure includes special method to physically protect
item. Review of BRASO History Card (Appendix F-21) indicates to refer to
drawing 613380 for preservation and packaging instructions.

f. Literature and Materials Search - Scope. The following is the scope
of the literature and materials search which was conducted during the preservation

and packaging study.

(1) Commercial. Public library sources were researched to obtain
the names of all trade journals which specialized in commercial packaging, :
materials and equipment. These trade journals (Appendix B) were contacted and |
coplies of their current indices were solicited. Some responded to the request
(Appendix B), but a brief examination of these indices received did not reveal any
applicable techniques for immediate military use (Appendix D).

Another source of data was the Engineering Index (1970) Vol. 69
(Appendix B) which lists reports on new packaging materials and techniques from
world wide sources. Many of these reports covered pertinent subjects, but pro- -
ject priorities precluded obtaining copies for this study. I3

(2) Military. The NAEC library was utilized in researching sources
for military packaging reports. The principle source available was the Technical .
Abstract Bulletins, Annual Index for 1970 issued by Defense Documentation Center. ;
A few reports were requested (Appendix B) from this source, but they did not §
reveal any applicable data. Requests were sent for a bibliography on packaging, ;
but no reply was received in time to be included in this report. {

(3) Military specifications (Chart IT). The basic military specifi-
cations utilized as information reference sources were the following:

(8) MIL-STD-794, Procedures for Packaging and Packing of
Parts and Equipment. This standard provides the overall packaging requirements
and tasks required to accomplish the packaging of parts and equipment based on

L : -
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their material composition, criticalness of surface finish, compatibility with
preservative and on such physical factors as; size, weight, fragility, and envi-
ronmental severity of shipment, handling and storage (Appendix C).

— e

’ This standard is to be used in developing preservation,

; packaging and packing requirements of parts and equipment. It is also used to
assist in developing Section 5 of MIL. Commodity Specifications (unit design) as
well as preparing packaging requirements cited in contracts. Reference MIL
specifications are listed to supplement the design requirements. In lieuof a
specific:MIL Commodity Specification or process specification, Section 4 and 5
of this standard shall govern.

(b) MIL-P-116 Methods of Preservation. This specification
is the basic MIL-~Specification covering the requirements for cleaning, preserva-
tion and packaging of items, equipment and materials for protection against cor-
rosion, physical damage and other forms of deterioration during handling, ship-
ment and storage.

It also provides test procedures used to verify the require-
ments and cites all related reference specifications (Appendix C).

(c) MIL-STD-726, Packaging Requirement Code. This standard
establishes and defines a system for "coding" essential preservation and packaging
data embracing the requirements established in MIL-STD-194, MIL-P-116 and
related specifications.

In utilizing this code lengthy identifying and descriptive data
is reduced to a convenient form for electronic data processing methods for use in
procurement or logistic purposes.

(d) MIL-Commodity Specifications (Reference 6). 8pecialized
equipment and components require a separate design specification which establishes
the specified design parameters. The format of this type of MIL specification
provides for special preservation and packaging data to be included in Sections 5
and 6 of the specification. '

With the use of these basic MIL specifications and related
references the package designer or specialist is able to specify adequate preser-
vation and packaging of normal military components. These documents provide
three (3) levels of environmental protection, 27 basic methods of preservation
(plus many specialized submethods) and & myriad of techniques for cushioning and
containerization of parts. Consequently it requires the expertise of & technically
qualified specialist to interpret and specify the proper methods, and work {n con-+
junction with the design engineer for any specialized technical requirements. .

L | -
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(4) Government Agencies' Responses (Appendix A). The following
’ responses were received from the various Government agencies contacted
through correspondence.

(a) Directorate of Packaging
AFLC (DSP)
Wright-Patterson AFB
Dayton, Ohio 45433 o

Response from this agency indicated the Materials Division
of the Air Force Packaging Evaluation Agency are currently investigating various
> water vapor barriers for corrosion protection and are deeply involved in poly-
urethane foam-in place packaging techniques (Appendix A).

(b) US Army Natick Laboratories
Natick, Mass. 01760

Their Packaging Division is curreatly evaluating some ;
urethane foam-in-place packaging materials and have done some other research
with plastic films (Appendix A). They recently sponsored a joint symposium on
military packaging for military agencies oaly.

(©) 'Department of the Army
HQ Tobyhanna Army Depot
Tobyhanna, Pa. 18466 7

The AMC Packaging, Storage and Containerization Center
investigates new preservation and packaging materials (Appendix A).

(d) Department of the Army
Joint Military Packaging Training Center
Aberdeen Proving Ground, Maryland

Correspondance with this agency did not receive a reply other
than copies of booklet 100, Reference Guide to Military Packaging (Appendix A).
This agency operates a military packaging school to train packaging specialists.

(5) New Material Sources. The search was confined to companies
who manufacture strippable protective coatings or preservatives. A number of
speciality manufacturers who make these type coatings were contacted by phone or
letter (Appendix G). Responses were received in the form of product data sheets
(Appendix K) and physical samples of the material. These umples were forwaxded
to NAEC for their evaluation on future applications (Chart II).

"
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2. Scope of Corrosion Control of Catapult Pneumatic System Study.

a. Pneumatic System Analyses for Corrosion Protection. An analysis
of the pneumatic system indicated that it operates as a closed system after the air
flasks are fully pressurized (Figure 8). Consequently, if any moisture laden air
is introduced into the system it will remain entrapped until system is purged with
dry air. If this moisture is retained in the system corrosion will develop in the
various components not protected by corrosion resistant coated surfaces (plating,
sprayed metal or organic coatings).

A design study of the NAEC drawings (Reference 12) for the major
components (air flask, accumulators, cylinders, etc.) revealed that none of these
units were provided with corrosion resistant surfaces (not plated, coated, etc.)
and consequently would rust if allowed to remain in a moisture laden environment.

The study further disclosed that to prevent corrosion of these com-
ponents in a moisture laden environment required incorporation of methods either
to prevent moisture from initially becoming entrapped in the pneumatic system or
to provide a corrosion resistant coating (plating, organic coating, etc.) on the ex-
posed surfaces of the components. The feasibility of each approach was investi-
gated during the course of this study.

b. Moisture Accumulated within Air System During Operation. The
pneumatic system for the catapult is located principally on the ship's 03 deck in
the catapult machinery room (Figure 6) which is exposed to 8 marine atmosphere.
The compressed air (3000 PSI) supplied to the system is received from the ship's
high pressure air supply at this juncture (Figure 3). However, this high pressure
air system is supplied from the ship's compressor (Reference 9) located on the
hold deck (Figure 7). Consequently, the air as received at the catapult air flask
is delivered, via 3/8 pipe, hundreds of feet from the initial source at the com-
pressed air dehydrator (Reference 10) adjacent to the main compressor source
(Figure 7). This extended travel of the high pressure compressed air flow between
initial supply and final use is subjected to many factors (many intermediate tap-off
lines, joint leakage, temperature variations, etc.) which effects the efficiency of
the system. Consequently, it will allow moisture and foreign particles to ac-
cumulate in the system if not properly maintained.

c. Survey of Operation of Catapult and HR Air System.

(1) Discussions with NAVSECPHILA engineering personnel confirmed
the piping layout of the ships' HR air system and they further supplied the technical
data (drawings, equipment manuals, etc.) necessary to evaluate the operational
HP air flow of the system. Further discussions with NAEC engineering support .
the operational procedures (flow rates, time function, etc.) of the catapult s
pneumatic system in conjunction with this HR. air system.

L . -
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(2) NAEC Tech. Field Office, Portsmouth, Va. An inquiry was
’ _ oonducted with the field technicians relative to the operational problems they
: encounter with the pneumatic system in regard t© entrapped moisture. During
the oourse of their daily work with maintenance and overhaul on the catapult equip-
ment they indicated that moisture laden air in the pneumatic system was a prev-
alent problem. This was due in part to the high pressure air supply from the
ship's air compressor which delivered wet air they observed.

The NAEC field technicians suggested talking with the ship's
personnel who controlled the ship's HPair compressor operations.S ubsequent
discussions with Division A personnel indicated that the air compressor was
operated in conjunction with a compressed air dehydrator installed adjacent to it
aboard ship (References 7 and 8). However on this particular ship investigated
(CV 82), the debydrator was not operating efficiently and allowed mositure laden
high pressure air to be delivered to the catapult supply source; no official docu-
mentation (manuals, MRC cards, etc.) was utilized for maintenance purposes,
but an experience procedural policy was followed. Phone surveys were concluded
with other NAEC technical representatives at field locations at Mayport, Fla.,
San Diego and San I-‘ranclaco. Calif. on their experiences with moisture accumula-
tion in the compressed alr system. They further reiterated that the quality of the
air supplied from the ship's HR air system was generally moisture laden as re-
ceived at the catapult pneumatic system source.

A more detailed investigation was requested of the NAEC  Field
Technicians (Mayport, Fla. and San Francisco, Calif.) to establish what main-
tenance procedures and documentation for the high pressure air system was
utilized by the ship's personnel on the aircraft carriers currently in dock at their
locations.

The NAEC fleld technician statfoned at Mayport, Fla. contacted
the Division A personnel aboard the CV 42 carrier to determine the maintenance
procedures they used for the ship's high pressure air compressors and air dryers
(debydrators). He found the following conditions were currently in effect on this
particular ship. The high pressure air dryers (dehydrators) used in conjunction
with the ship's high pressure air (3000 PSI) compressors were inoperative and
there was no formal maintenance procedure and documentation (manual, MRC
cards etc.) available for the dryers. Consequently without the use of the dryers
in the high pressure air system there was no way of preventing moisture from
developing in the system prior to its connection at the supply source for the cata-
pult pneumatic system (Figure 8).

The NAEC  fleld technician stationed at San Francisco, Calif.
contacted the Division A personnel aboard the CV 68 carrier which was currently
in port there. He inquired as to what maintenance procedures were
followed for their ship’'s high pressure (8000 PSI) air compressor and dryer
(dehydrator) and found the following conditions currently in effect. _

: b
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r The ship has a new, recently installed high pressure air dryer
(dehydrator), but currently there are no PMS procedures available for this newly
installed equipment. These PMS procedures have been requested, but have not
been received to date. There is an instruction manual available for this dryer
equipment which appears to be adequate for operational use. However, no in-
vestigation was made as to how efficient the dryer operation was in preventing
moisture from developing in the system where it supplied high pressure air to
the catapult pneumatic system.

- Since these shipboard investigations revealed inconsistancies
in the maintenance procedures of the various carriers no firm analysis can be
made as to the efficiency of the ship's high pressure air systems in supplying dry
moisture free air to the catapult pneumatic system. Therefore, it will require a
detailed test be completed of a ship's high pressure air system which has been
properly maintained and deemed to be operating at its best efficiency. The test
would involve operating the ship's high pressure air system (compressor, dryer
etc.) at its normal output (GFM at 3000 PSI) and then analyze the quality of air
being delivered to the air flask of the catapult pneumatic system.

If after completing this test it is determined that the high
pressure air as delivered to the air flask still contains moisture then it will re-
quire auxiliary drying equipment to be installed at the air flask juncture to
guarantee dry air for operating the catapult pneumatic system.

d. Feasibility of Installing Auxiliary Dryer Equipment for Corrosion
Control. '

(1) Moisture Prevention Methods. To control corrosion within the
catapult pneumatic system requires the prevention or removal of any moisture
within the system. The primary objective would be to prevent moisture from
developing in the system and thus maintain a completely dry air. A secondary
objective would be to utilize a method of periodically removing moisture automat-
ically as it accumulates within the system. The use of an auxiliary dryer designed
to remove moisture in the compressed air as supplied to the pneumatic system
would satisfy the main objective, while the use of automatic moisture traps in con-
junction with the catapult pneumatic system components would resolve the secondary
objective.

(2) Dry Air Equipment Analysis, Dry air is a relative term and all
atmospheric air contains some moisture in the form of water vapor depending upon
the relative humidity of the air. Moisture in the form of vapor does no harm in
compressed air systems, but when the vapor condenses then the resulting moisture
causes corrosion of pipes and equipment; it also washes lubricant from operating H
equipment resulting in wear and damage and loss of efficiency in the operation of :
pneumatic components. Research shows that the compressor intercoolers will
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l-remove on the average of 68% of moisture in the air and the proportion of the
remainder which will condense in the piping system depends how far the piping
extends,which in most distribution systems is considerable. There are basically
three types of compressed air dryers available and they are usually installed in
the distribution lines (piping) near the operating equipment. To provide for
minimum maintenance automatic moisture traps are recommended for use with
air dryers. The most important criterion in choosing an air dryer is the dew
point which varies with pressure and temperature.

A search was made, using manufacturers indices (Thomas
Reg y, Trade Journals, etc.), for companies who manufactured high pressure
pneumatic equipment and letters were written to these companies (Appendix L)
for design data on their products. Many of these manufacturers respond with
data (Appendix L) on their dryer equipment and it was analysed for its applic-
ability to high pressure (3000 PS]) air systems. Two different types of dryers
were considered either of which will operate on 8 minimum maintenance
schedule and meet the preliminary design parameters of the system. Consulta-
tions were had with manufacturers representatives to discuss the feasibility of
using their equipment and the recommended models which would be most efficent

for the parameters specified.

(8) The first type of dryer chosen uses a refrigerant system to
condense the moisture from the compressed air. This type dryer operates effi-
ciently above 85° F ambient temperatures. I is relatively maintenance free and
does not require any replacement materials (dessicants, filters, etc.).

(b) The second type dryer chosen uses a dessicant to remove
mofsture from the compressed air. It is a two chamber configuration which per-
mits the air to dry thru one chamber while previous used dessicant in other
chamber is being dried. This type dryer will produce atmospheric dew points as
low as -100°F. Dessicant replacement is minimal (1-2 year cycle) depending on
location and usage.

(c) Automatic drain or moisture traps (filters). Entrapped
moisture in a air system is removed thru a drain or moisture trap (filter). This
can be a simple drain cock or a self operating automatic trap. The simple drain
cock requires a high degree of maintenance and can allow water to accumulate ap-
préciably unless regular draining procedures are followed. However, an auto-
matic drain will provide for the automatic removal of the moisture from the system
as it condenses and will prevent further internal corrosion of components. This
type of equipment should be used to protect major components of the pneumatic
system.,

4

(3) Equipment Installation. A feastbility study was made from ship's
drawings (Reference 11) of the location plan for the catapult equipment in machinery
room on deck 03 level to determine space available to install individual auxiliary
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air dryer (Figure 6). The CV ' -63 aircraft carrier was used to establish the
parameters of space and height available in a typical catapult machinery room. |
The CV -63 ship's drawings (Reference 11) were studied and the proposed air ?
dryer was drawn in place in a typical plan view (Figure 6). In this proposed
location the air dryer will provide auxiliary protection for each catapult pneumatic
system. The catapult personnel will be responsible to maintain and service this
equipment and thus assure a dry high pressure air source for their immediate 3
operational use. # ]

e New Materials and Techniques for Corrosion Protection. A survey
was conducted to find new protective coating materials or techniques which were
applicable for corrosion protection of catapult pneumatic system components.

| (1) Design Considerations for Coating Applications. In the design
of equipment that are exposed to moisture it is good practice to eliminate pockets
and crevices and provide adequate drainage. Surfaces in direct contact with
moisture should be protected with inorganic coatings or finishes (phosphating,
plating, etc.) where wear due to moving bearing loads are applied; in quiescent
areas of moisture exposure the use of coatings (organic or inorganic) are recom-
mended to protect against corrosion.

An analysis of the catapult pneumatic system components
drawings (Reference 12) indicate that protective coatings or treatments can provide
improved corrosion protection to these parts if properly applied to specific
surfaces.

- —

Organic or inorganic types of protective coatings or preservatives
are applicable to internal surfaces of air flasks, quiescent internal surfaces of
cylinder stroke end and caps.

Inorganic types of protective coatings or finishes are applicable
to internal surfaces subjected to moving bearing loads of accumulators (retraction
engine, bridle tensioner), stroke buffers (advance and retract), and cylinders
(retraction engine, cable equalizer). Prior to use these coating and finish applica-
tions would initially require specific evaluation of each unit to determine the para-
meters of the bearing loads as applied to their surfaces.

- g —v—
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! f. Corrosion Protective Materials Available. The survey revealed the
i following materials (organic and inorganic) are currently available.

(@) Organic protective Materials. The following protective materials
i are available for NAEC evaluation,
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(a) WD-40

Mig'r:

() QUELAQUA
QUELRUST

Mfg'r:

MAEC-ENG -7818
PAGE 28

(Rust Inhibitor)
WD-40 Company

5390 Napa St.
San Diego, Calif. 82110

Evaluate as internal coating in air flask to protect surface from corrosion.

(Rust Inhibitor)
(Rust Inhibitor)

QUELCOR, Inc.
P.O. Box 83
Media, Pa. 18063

Evaluate as internal coating in air flask to protect surface from corrosion.

(c) CARBOLINE 190HB

Mfg'r:

(Coating)

Carboline Company
828 Hanley Industrial Center
8t. Louis, Missouri 63144

Evaluate as coating to protect components in non-fretting internal areas. A

sample of this material was supplied to NAEC.

(d) 201 DEVRAN

Mig'r:

(Primer Coating)

Devoe & Raynolds Co.
414 Wilson Ave.
Newark, N.J. 07105

Evaluate as coating to protect components in non-fretting internal areas. Sample

material supplied to NAEC.

(e) PC-8151
PC-8152

Mfg'r:

(Exterior Coating)
(Primer Oo.lttng)

U.8. Polymeric Co.
700 E. Dyer Rd.
Santa Anna, Calif. 92707

Evaluate as coating to protect components in non-fretting internal areas. :
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r (2) Inorganic Protective Coatings and Finishes. The following
inorganic coatings and finishes are available for further evaluation by NAEC.

(a) CARBO ZINC 11 (Coating)
Mfg'r: Carboline Company
828 Hanley Industrial Center
St. Louis, Missouri 63144

Evaluate as intérnal coating in air flask to protect surface from corrosion. A
sample of this material was supplied to NAEC.

& (b) CATHA-COAT 302 (Coating)

|

! Mfg'r: : Devoe & Raynolds Co.
414 Wilson Ave,

Newark, N.J. 07105

i Evaluate as internal coating in air flask to protect surface from corrosion. A
sample of this material was supplied to NAEC.

(c) DIMETCOTE (Coating)
Mfg'r: Ameron Co.

Corrosion Control Division
Brea, Calif. 92621

Evaluate as internal coating in air flask to protect surface from corrosion.
(d) PROB (Rust Inhibitor)

; : Mfg'r; Carboline Company

; 328 Hanley Industrial Center

’ 8t. Louis, Missouri 63144

E#aluate as internal coating in air flask to protect surface from corrosion. A
sample of this material was supplied to NAEC.

| ; (e) 105 SF (Coating-Finish)
Mfg'r: Metco Elec.
1101 Prospect Ave.
Westbury, N.Y. 1159 . .

Evaluate as coating for accumulator and cylinder components where noncormi(;n
resistant base metal is used and protection is required in quiescent or medium
|_range bearing load areas. ; J
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g. Literature Search on Corrosion Control. In addition to a survey of
ocoating manufacturers for new materials and techniques to resist corrosion, a
literature search of research activities concerned with various aspects of cor-
' rosion ocontrol was conducted.

Military agencies, such as; Army Materials and Mechanics Research
Center, Watertown, Mass., Defense Supply Agency Cameron Station, Alexandria,
Va. were contacted for reports or abstracts of research data on corrosion control.

NAEC library and trade associations, such as; National Association
- of Corrosion Engineers were consulted for information on current corrosion
control techniques. In conjunction with the corrosion resistant design analysis
reference was made to engineering handbooks, military handbook (MIL~-HDBK-721
MR, Corrosion and Corrosion Protection of Metals) and abstracts from N.A.C.E.
Corrosion Courses.

The literature search revealed that a vast amount of research effort
is being spent to investigate corrosion protection of metals. This research effort
1s continually being explored by industry as well as the military and takes many
forms of endeavor. The subjects vary from coating materials and applications,
the effect metallurgical variations of metals, composite materials, techniques
for electrodeposition of paint etc. Some of this research data has applications
for catapult components but a detailed study of reports and articles {s not within the
scope of this current study.

As 8 result of contacting government agencies, trade associations,
publications bibliographies, lists and abstracts of reports on corrosion protection
of metals were obtained. To provide for a basis of further investigation some of
these reports and abstracts have been included in Appendix H and J.

D. CONCLUSIONS
1. Preservation and Packaging of Components.

8. Design Procedure Evaluation. The preservation and packaging design

i procedures utilized at NAEC generally follow the acceptable military procedures

i : established for military packaging. The basic military packaging control specifi-

: i cations (MIL-STD-794 and MIL-P-116) are the backbone of the design effort and
require an experienced, competent technical specialist to properly interpret and
utilize them effectively. This design procedure requires a coordinatedeffort of the
specific departments (Chart I) responsible for establishing all the physical trans-
portation and storage parameters for which an item should be protected. These
parameters include (see MIL-STD-794) the critical nature of the item, value of the
ftem, handling of the item, time in storage and the ultimate environment in which th
item is to be stored and used.

| L | >
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The initial authority for the Preservation and Packaging determination
of launcher and recovery equipment is the delegated responsibility of separate
Commands, depending on the material category. The NAEC Industrial and Supply

’ Departments are responsible for new or overhaul items and the Branch Aviation
Supply Office is responsible for spare and provisioned items.

The basic preservation and packaging procedures for NAEC material
is outlined in NAEC Instructions 4030-1D (Reference 38) as issued by NAEC
Commanding Officer dated 16 Nov. 1970 and establishes policies for preservation,
packaging and packing of material at NAEC.

5 The basic preservation and packaging procedures for the Branch
% Aviation Supply Office material is outlined in separate instructions issued by the
Branch Aviation Supply Office, Officer-in-Charge which are instructions similar
"~ . ito those indicated in Reference 4. These instructions specify that Level "A" pro-
“-. tection per MIL-STD-794 be used for their material.

: These sources of supply of launcher and recovery systems com-
ponents coordinate their efforts, where applicable, in delivering these items for
fleet use. However, as a result of this study it was found that certain refinements
of the overall preservation and packaging systems would further {mprove the
delivery of usable components to the fleet.

@) NAEC Engineering Department provides support for the preser-
. vation and packaging of components as indicated in Chart I. However, no one
' e person or group within the launcher or recovery design groups has been
i assigned the responsibility for designing special packaging containers, and main-
taining cognizance of the latest "'state of the art" improvements in the preservation
and packaging of their components.

(2) NAEC Industrial Department is responsible for preservation,
packaging and packing of components as shown in Chart 1. To designate the
i " methods and material to accomplish this they utilize those specified in MIL-P-116.
I ; _“They do not support within the department a "state of the art' improvement program
‘ “on‘preservation and packaging since they have not been delegated to maintain such
a program. All marking of their packaged items is in accordance with MIL-STD-129
and they donot determine and mark items with regard to end use as '"critical" and
requiresspecial handling.

(3) As a result of fleld surveys with personnel who received packaged
components from supply depots and ship's stores it was found that inadequate
! marking (numbers or nomenclature omitted, illegible etc.) was a problem. This
{s attributed to marking deficiencies occurring at the source of manufacture or, "
supply where marking specifications are not followed completely.

e
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r (4) Reports are issued by field personnel indicating defective

components detected in the field (depot or ship board). The two principle report
forms; NAEC 2104, Arresting Gear Field Technical Report and NAEC 13810/5
Steam Catapult Field Technical Report do not contain Line Rems designating
Preservation and Packaging Problems (Appendix E). Consequently, NAEC
Departments directly concerned with packaging and preservation do not receive
this information directly and thus impedes immediate responsive action. This is
particularly the case with BRASO who does not receive these reports.

(5) A complete investigation of a series of fleld reports (Chart V)
on defective components found to be rusting in the fleld revealed they were initially
properly packaged if BRASO requirements were followed. Consequently it was
evident that improper handling or unauthorized opening of these packages was
responsible for the components rusting.

(6) The materials survey for new strippable coatings (similar to
MIL-P-149) resulted in obtaining data (Chart II) on available current materials.
These materials have been approved for protecting parts from corrosion. There-
fore the application and evaluation of these materials for launcher and recovery
system components could provide an improvement of their current methods of
protection, i

(1) The survey of defective component reports indicated improper
handling of package components to be & source of the corrosion problems. How-
ever, the study was unable to determine the existenceof any present method of
indoctrination or training of fleet personnel in the importance of handling these
packaged components to prevent damage or unauthorized opening prior to use.

2, Corrosion Control of Catapult Pneumatic System.

&. Moisture Prevention in the Pneumatic System. A study of the cata-
pult pneumatic system in conjunction with the ship's (CV . 63) high pressure
(3000 PSI) air supply system was made and it was found that an extensive distri-
bution network of piping is installed prior to the delivery of air to the source for
the catapult operation which could permit the condensation of moisture in the
compressed air. A survey of fleld personnel who work directly with the catapult
operation indicated they experienced the delivery of moisture laden compressed
air at the catapult air flasks.

A further survey by NAEC  Field Technicians of aircraft carriers.
(CV 62, CV 42; CV 63) in port at Norfolk, Va., Mayport, Fla. and San
Francisco, Calif. revealed an inconsistency in the maintenance procedurés
utilized in the operation of the ship's high pressure air (3000 PSI) drying equip-
ment (compressed air dehydrators; Reference 10). Due to these operational
variations between ships' equipment, an analysis could not determine whether the
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high pressure air dryers installed aboard ship were efficient enough to control
the moisture content of the high pressure compressed air, or {f the lack of
adequate maintenance procedures contributed to the inefficiency of operation of
the dryers in controlling the quality of compressed air delivered to the catapult
pneumatic system. Consequently, & more detailed study of the efficiency of the
ship's high pressure air system must be made. This will require operating a
ship's high pressure air system with all the appropriate maintenance procedures
(manual, MRC, etc. verified) in effect and then conduct an analysis of the quality
of air being delivered to the catapults air flask (Figure 4). I the air is then found
to contain moisture it will require the installation of a separate dryer in the
catapult pneumatic system (Figure 6).

: Acceptable sites were located aboard ship (Figure 6) where the
installation of an auxiliary dryer can be made. This typical installation was deter-~
mined from a study of ship's drawings (Reference 11).

b. A materials search for new corrosion resistant coatings resulted in
obtaining data and sample materials for potential application on catapult pneumatic
components. A feasfbility study was made of catapult pneumatic components to
determine where appropriate applications of these materials could possibly be

used.

¢. The literature search revealed that a myriad of information is
available on the research activities directed towards corrosion control of metals.
Many sources and reports have been documented (Appendix J) as & basis for future
reference since a detailed study of this data was not included in the scope of this

report.
E. FUTURE ACTIONS:
1. Preservation and Packaging of Coraponents.

a. Evaluation of NAEC Preservation and Packaging Procedures. To
improve the flow of information and provide for the latest ''state of the art" capa-
bilities the following refinements should be incorporated in the
NAEC Preservation and Packaging Procedures.

(1) The Launcher and Recovery Systems Design Group should contain
personnel who have technical cognizance of the preservation and packaging systems
as applicable to their components. In this capacity these individuals would be re-

sponsible to:

.

(8) Coordinate all technical data related to preservation and B
packaging of their materials with Materials and Process Office, Supply Department,

Quality Assurance Department, etc. B

e

i e s St TN %
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() Review pertinent component drawings and determine which
components require critical considerations {n methods of preservation and

packaging.

(¢) In house review of all reports (Field, Quality Assurance
etc.) related to preservation and packaging. Maintain personal contact with field
personnel to evaluate package handling, stowage or other logistic problems
developed aboard ship.

(d) Be responsible for all special container designs.

(e) Maintain continuous contact with other Government agencies
d.e., packaging labs) and manufacturers of packaging and preservation materials
to develop the latest "state of the art" knowledge of preservation and packaging
systems, techniques, and processes.

(2) The Industrial Department should participate in "state of the art”
improvement program for preservation and packaging of their components; they
also should mark all packaging of critical items accordingly, and in the same
manner as BRASO so that a standard preservation and packaging system will
evolve. '

(3) Marking specification MIL-STD-129 provides for optional special
handling marking (Paragraph 5. 4. 28; MIL-STD-128). NAEC procedures should
provide for designating all components which are considered critical to the opera-
ticn of the launcher and recovery systems and then specifying appropriate notifi-
cation marking on all these packaged components. This special marking should
read, "Critical, if opened for inspection repackage to Level "A" per MIL-STD-794"
A more detailed set of packaging instructions (developed by a packaging specialist)
should be supplied to the manufacturing source inspection and thus reduce the need
for interpretation of requirement specification (such as MIL-8TD-794). This could
be accomplished by the use of a modified form similar to Chart V ocontaining a
detailed check off list of preservation and packaging methods.

(4) The field report forms issued by NAEC  Field Technicians for
problems detected in the field should contain Line Items related to preservation
and packaging. These forms (Appendix E-1; E-2) should incorporate the following:
Form, NAEC2104 (Rev. 8/69) "Arresting Gear Field Technical Report" add line
15. Preservation and Packaging. j Form, NAEC13810/5 (Rev. 3/78) "Steam Cata-
pult Field Technical Report" add to line 14. Corrosion Control/ Packaging Prob-

lems.

(5) To lower the frequency of these defective component problems,
better instructions should be given to update handling personnel (fleld and fleet)
concerning the fmportance of maintaining complete packaging and preservation of

Lt‘l;e system until used. More utilizatfon of notice marking (tem 3 above) should be
fected. -
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(6) New Materials (Cbart I). Greater use should be made
transparent strippable coatings or wrap materials which would permit visual

inspection of critical parts without expos
environments. Some new materials (similar to

evaluation are as follows;

ing them to direct handling or corrosive

MIL-P-149) available  for

(Coating, hot dip, strippable)

Thermo Cote, Inc.
798 218t Ave.
Patterson, N.J. 07513

Evaluate as a strippable coating (similar to MIL-P-149) for preservation of parts
to be stored in a marine environment. Sample material supplied to NAEC.

() THERMO-COTE I
THERMO-COTE 149
THERMO-COTE 148A-11(Coating, hot dip, strippable)

(Coating, bot dip, strippable)
(Coating, hot dip, strippable)

Thermo Cote Inc.
798 21st Ave.
Patterson, N.J. 07513

Evaluate as a strippable coating for preserving catapult components. These

materials meet MIL-P-149 requirements.

Evaluate as strippable coatings for preservation of large catapult components which
are not adaptable to hot dip techniques.

(¢) PROTEXO-COTE BL

PROTEXO-COTE V-12

(d) SC-1074B-1

(Coating, brush, spray, cold dip,
strippable)
(Coating, brush, spray, cold dip,
strippable)

Thermo Cote Inc.
798 21st Ave.
Patterson, N.J. 07513

(Coating, base, spray, strippable)
(Coating, top, spray, strippable)

Spraylat Corp. 3
One Park Ave. - .
New York, N.Y. 10016
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Evaluate as strippable coatings (meets MIL-C-6799) for preservation of large
catapult components which are not adaptable to hot dip techniques. Sample
material supplied to NAEC.

(e) 8C-270 (Coating, spray, strippable)
Mfg'r: Spraylat Corp.
One Park Ave.

New York, N.Y. 10016

Evaluate as strippable coating for preservation of large catapult components which
are not adaptable to hot dip techniques. Sample materiai supplied to NAEC.

(® PC-8220 (Coating, spray, strippable)
Mfg'r: U.S8. Polymeric Co.
700 E. Dyer Rd.

Santa Anna, Calif. 92707

Evaluate as strippable coating for preservation of large catapult components which
are not adaptable to bot dip techniques. Sample coupons supplied to NAEC.

(h) 2075 (Coating, spray, strippable)
Mfg'r: » QUELCOR, Inc.
P.O. Box 33

Media, Pa. 19063

Evaluate as strippable coating for preservation of large catapult components which
are not adaptable to bot dip techniques.

2. Corrosion Control of Catapult Pneumatic System.

8. Moisture Prevention in the Pneumatic System (Figure 8). To deter-
mine if the source of moisture accumulation in the catapult pneumatic system is
due to the inefficiency of the ship's high pressure air dryer a test
must be performed on an approved aircraft carrier's high pressure air
system. The system should have the high pressure compressor (Reference 9) and
air dryer (Reference 10) equipment checked in accordance with the prescribed
maintenance procedures and then operated. An analysis of the high pressure air
then being delivered to the catapult air flask should be made for moisture content.
If the quality of air is not dry as required then an auxiliary air dryer (Figures 8 ,
and 9) should be installed in the catapult pneumatic system (Figure 3) directly to '
the air flask adjacent to the retraction engine installation. Space is available
aboard ship (Figure 6) to provide for the installation of this equipment.

L | - 2
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If tests prove the quality of high pressure air to be as dry as

required for the operation of the catapult pneumatic system then the maintenance
and operation procedures utilized for the test of the high pressure air system
should be incorporated aboard all aircraft carrier's high pressure (3000 PSI)
compressed air systems operations.

Commercially available compressed air dryers are available to
Anstall in the catapult pneumatic system to provide the required dry air. These
compressed air dryers operate on different techniques to effectively remove
moisture from compressed air. Either of two different types are recommended
which would meet the air flow and pressure requirements and at the same time ,
# require minimum maintenance when installed aboard ship. These recommended ;
compressed air dryers are: |

(1) *E-10 Stainless Steel Dryer (Figure 8)

Refrigeration type rated at 3000 PSI, 1-5 8CFM

" Cost $620.00 8 weeks delivery

Mfg. by: Hankinson Corp.
Canonsburg, Pa. 15317

(2) *HPS-60 Heaterless Dryer (Figure 8)

AP

Absorption Type rated at 3000 -3500 PSI, 30 8SCFM
Cost $3,140.00 12-14 weeks delivery
Mfg. by: Kahn and Co.

* See Appendix L for details.

! b. The new materials cited in Chart II are available to be
evaluated by NAEC for application as corrosion preventative coatings for catapult

components (air flask, accumulator, etc.).

c. The reports, abstracts, indicies, (Appendix J) documented as &
result of the literature search are a source for future investiga-
tion on corrosion control by NAEC.
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fmumaﬂc Schematic & Installation Drawings

KAHN & COMPANY INC.

SYMBOLS (*cptional equipment
: R VAL

2. ADSORPTION TOWER

3. PROCESS CHECK VALVE

4. RELIEF VALVE

5. PURGE CHECK VALVE

8. CAM TIMER

9. PURGE VALVE

10. ELECTRICAL BOX
29. ACTUATOR
30. SWITCH

. FUSE .

31. PILOT LIGHT
33. BLOWDOWN LIMITER
34. ENTRAINMENT SEPARATOR
35. DRAIN VALVE (Note 1)
36. PRESSURE GAUGE
}37. AFTERFILTER
38. PRIORITY VALVE
39. REPRESSURIZATION VALVE
50. OIL VAPOR FILTER

Note I: Standard unit with manua
jalve. Remotely controlled drain
talve is optional.

PNEUMATIC SCHEMATIC

INSTALLATION DRAWINGS

DIMENSIONS
ODEL

NO. | A| B]| OUTLET

INLETY

30 |33]21]|1/4" net|14e NPT 100

&0 | 44| 24{3/8" NPT|3/8" NPT| NPT

0P view |

4 (/4.4 x
4 !
A
o1
22
0
A 3
// /8 1\

*14

JA’K_’\

&

ot

L&y

ﬁﬂ

2¢) UBLL

FRONT ViEN
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CHART I
; NEW MATERIALS FOR NAEC EVALUATION.
PRESERVATION AND PACKAGING
MATERIAL NO. TYPE ~ APPLICATION ‘MFG'R
N-4(55) Strippable Preservation Thermo Cote Co.
*Thermo-Cote I Strippable Preservation Thermo Cote Co.
*Thermo-Cote 149 Strippable Preservation Thermo Cote Co.'
*Thermo-Cote 149A- Strippable Preservation Thermo Cote Co.
11
Protexo-Cote BL Strippable Preservation Thermo Cote Co.
Protexo=Cote Y-12 Strippable Preservation Thermo Cote Co.
8C-1074B-1 Strippable Preservation Spraylat Corp.
SC-1090 Strippable Preservation Spraylat Corp.
SC-270 Strippable Preservation Spaylat Corp.
PC=8220 Strippable Preservation U.S. Polymeric Co.
PC-8230 Strippable Preservation U.S. Polymeric Co.
1075 Strippable Preservation Quelcor Inc.
* Hot dip mat'l - all others above can be sprayed.
CORROSION CONTROL
MATERIAL NO. TYPE APPLICATION MFG'R
Corrosion - Internal 1
e Inhibitor Surfaces ° o
Corrosion Internal
! Quelaqua Inhibitor Sorions Quelcor, Inc.
Corrosion Internal
Quelrust  Inhibitor Suriices Quelcor, Inc.
Corrosion Internal
=" Inhibitor Surfaces WU Soriey
Non-Fretting
190 HB Coating Surfaces Carboline Co.
f Non-Fretting Devoe and
g S s Surfaces Raynolds Co.
' )
|
|
| - -
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' r CHART II (CONT'D) 1

NEW MATERIALS FOR NAEC EVALUATION

CORROSION CONTROL

MATERIALNO. TYPE APPLICATION MFG'R.
{ . PC-8151 Coating BT U. 5. Polymeric Co.
E PC8152 Coating :f:;i::mn‘ U.S. Polymeric Co.
| #81 Coating :::;’;::m‘ Ameron Co.
#82 Coating ::;i::tﬁng Ameron Co.
Carbo Zinc 11 Coating ﬁg‘wng Carboline Co.
Catha-Coat 302 Coating e x;:&:dm
Dimetcote Coating :‘;‘;‘:‘;‘:m‘ Ameron Co.
105SF Coating g;;g‘:‘:‘”‘ Metco Co.

—
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RELATIONSHIP OF PACKAGING CONTROL MIL-SPECS.

Cl) MIL-STD-794 @ MIL-Commodity Q
Specifications
Specifies Packaging Specifies:
; Requirements -
x includes such para- . Particular
meters as: equipment or
part design
| - Level of Protection requirements
| . Material of Part including
. Critical Use packaging
. Compatibility requirements
. Physical Factors
. Size "]‘J
. Weight
| Fragility l
! l
I
' — —
l
MIL-P-116 I
I
Specifies: |
Methods of; L J
. Cleaning :
| . Preserving
| . Packaging
e — e s g

1

~ MIL-STD-726
Specifies Code &
Method of use for:
Packaging Requirements

Related MIL-
Packaging
Specifications
Specifies -

. Cleaning
Materials

. Preservative
Materials

. Barrier
Materials

. Containers
etc.




NAEC-ENG-7818

PAGE 52

QND-MARC-5215/4A (REV,3-70)

PLATE mO. 20404

-

‘(L1 wIod OSVHd) spie) A1038]H OSVHd wol) 8led «

‘3nd auu] | 2669-8L2 .} eL-6-2

o38nbapy 3 ‘said -4 | €I pus vi ¢921 v ‘ooey | -OTTENYUS | Li—08LL8D | 0T109-2L
PeRou - 3800
9q pnoys OdVN

IQua) 4ddng 0

Telenpu] osvyd uopunl| L829-106 L-L-¢

esuajed 0N ‘NN o0eL¥| T-0¥SPIVYY| 8209-2L

o0 34d Assy| 92€£1-929 L-T1-¥

ojenbapy| 7B ‘saad ¢-ud ¥1-V1 \4 1oAT OTLT-WuS| L-6¥STOS| SS09-2L
rid {-se1qd

a} Poy3Ian 2L-92-9

MaN I 0621 \ 4 apedjared 1-8PIVI9| 2L-LST#

uopBOgloads ‘%9
JudwaInooId 3

03 ‘pusmy 1d sied| 6T0.-998 9Zres| 2TL-61-9

pesodolg 0 Id 141 v UOSUBL| -02LTHI{ ~-L-TIN| 2L-8¥1#

ajeq.

pue *oN

03dS-TIN uopRdy

10 adealeg

«9ARlE +UOJJBA Jaqump JoqumN | Joj 3,bey

. pPooy m. =J383ld ~Jasaad | a[qedddy =[9A9] dureN NomS jxed | o jxodoy

NOLLOV Jo odAL| Jo pogaN| “°U°'d°W | °d pue °d »33ed| sleIOpad OFVN |YooL pIold

(I °*ddV) SLHOd3Y Q1414 40 NOILVIIVAL
—l Al LYVHO l_

o

S — —— S —— ————— . G e

v




NAEC-ENG-17818

PAGE 53

AND-NARC-5215/4A (REV,3=70)

r

20404

PLATE O,

_l

ot s 3
G2I9-1L Jauu] 2956 z| €9-01-21
188 aWES 2=4o 8~Vl v ‘xa0eds | STE-0YLI (-Z1T0V—€S 9L19-69
3800
O3VN
J0 L829
8209-2L osvyd uoju() -106 0L-9-S
8% JWINg JON ‘N -0ELY | 1-0VSVIVY £509-0L
oy m
3 *sead
Q popa *fssy | 6861-26S SLL 0L-81~G
MON | G} 3 v aIqed | ~0ZLTINYS | L0LOV~6Z| 2809-0L
ovold
3nd Jauu] ( Z986-STC g LL=12=L
9j8nbapy 3 *saad z-4o 8- vV ‘z90®ds | -0ILINY | ~2I103~ES S219~1L
Alquassy TL-ST~01
*3yd -qns | 20L1-116 0S19- 10
938nbapy § *said A ) 2921 v ABAYyS [ ~OTLTINYUS | £-G8160S| OEI9-IL
aed
pue *ON
0I4S-TIN|°  UWOROV
I0 adeAres
popuswt dape uojjea Joqumy | JaqunN| xo0j 3,boy
= woddy pa3oay}y | ~19s9ag -J3s3ad | aiqeojjddy 1CLC 41 duwieN Jooys j18d | X0 3xodey
NOLLOV Jo adAy, | 3o poylolN ‘M°d°W | °d pue °d jxed | [exspad OFVN {Yoal pPIaKd
I *ddVv) SLHOdAY d1d4d 40 NOLLVNIVAS
(A INOD) Al LUVHD l_

A

v — . A ——~—.




NAEC-ENG-7818

AND-NAEC-5215/4A (REV,.3=70)

121-4~1IN pug )70} |
3o najy U} 16T ofd | 1£96-ST1E " 99-82-2
&| -€-TIN 980 Z-¥o v ‘393008 | -OTLTWY | T-06L00¥| L£09-99
w
(=)
- "Bid UORO3S | 0650-523 99-v1~¥
9enbapy | 7 "said z-¥o ST-VI v yoeiL -0ZLT| 2-¥8080¥| 0S09-99
"Bid
3 *saxd
@ powan aIIM | 9¥08-£99 009-€I| 89-61-2
MaN -4 v ‘adoy | -0TOVUY| -T6LZ6-V| 9209-89
*$id
3 *saad ovOo 0
@ poeIN aXIM |-ZBLI-E66| -0SLI-LZ| 89-08-F
MaN -4 v ‘adoy | -OTOVWYH| -T6L26-V| 9¥09-89
121-9~TIN plfe) |
jo naj1 U} 1€1 661L-968 69-£2-6
-g-TIN 280 z-4o VI v 9A99[S |  -OTLTH| T-20¥80¥| 9¥19-69
aed| .
pue “oN
0ddS~TIN uoROv
I0 adeAres
pepusaw aAle uopeA JaqumpN JoqumN| oy 3,bay
- w09y Pa3039)3q | ~I9saad -J9saad aIqeolddy 19A9T aweN b pluty jaed| Io jxodey
NOILLOV Jo adAL | Jo poyelN ‘M'd'W | ‘dpue °d jred | [exapad OFVN|[Uo3L PIald
3 (1 °ddV) SLYOdTYH 134 40 NOLLVNTVAT
L (@, INOD) Al LMVHO J

PLATE wo.




NAEC-ENG-7818

PAGE 55

AND-NARC-5215/44 (REV,.3=70)

PLATE moO.

99, qad
£puo
£609-S9 A,88Y | ¥82I-1LL agoyd ‘isq
:Se Jules Z-uo 1 deD |-O0TLTNYY | T-LVO¥0S| -wnN ON
isny
Bumoys 99, qad
alqefieAy Ao
ojoyd uoysid | S189-L1L 0joyd ‘1eq
Auo -4 Vi v ‘PoY | -OTLTINYS| T-0€IF0S| -wnu oN
*3.80D
JdVN
JO
8209-2L osvyd uld | ¥6££-508 99-1.2-1
‘s% awes JON Z-¥o 2-01 sSAd10 | -90€sZ6| 1-vevLiE) ¥109-99
‘3id aauu] | ££00-91¢€ 2| 99-91-2
ajenbapy | 3 ‘sead -4 8-VI v ‘xooeds | -QILTINYS | -2120%-1L 1209-99
aedq
pue *oN
0ddS-TIN uopOy
0 adeaAfes
j 9ApeE uoljea JaquunN JaquinN | xoj 3,boy
pPopuUaWIWOoddY | pajoayyq | -x9saad -19s3aad | arqeoyyddy 194971 ureN 008 jIed | 10 jxodoy
NOILOV Jo adAL | jo poyray ‘M*d°*W | °d pue °q jaed | [ex9pad OdAVN |Yo3L prowd
(I *ddV) SLYHOdTYH ATHId 40 NOILVATVAT
(@.LNOD) AT LYVHD J

e ——— o 1

" ——————— e

ik




MAEC-ENG-T7818

AND-NARC-5215/44 (M%V,3=70)

PAGE 86

O e T Y T N L S T T

PLATE wO,

1Z1-9-TIN
Jo nayy uj 1el Assy | 8592-522 el jaoday
-4-T1IN 98 2-¥o v uosid | -0ZLTHYY | -201€19 | ON
121-9-TIN
Jo nayj u} 1€1 A,88Y | LS92-S22 jaoday
-g-TIW a8 -4 v uojsid | -0ZLIHYY | L-10TIEI9 | ON
6¥L

Vi 19491 10} -aLs LLEV-LT6 3xoday
83, b3y nIwaa xod y 9ATBA | -0ZLTINYS | T1-6L660S ON
“33d L28€2 £,;88y| 18¥9-196 3x0day

Jjenbepy | B "sdad | -o-TIN £821 \' dens| -0zLINYS | £-128¥0S ON
‘3d L28€3 A,88V| 622£-0€8 3xoday

9jenbapy | @ ‘saad | -H-TIN €821 v dens| -0ZLTWYHS | 1-128¥0S ON

1e1-9-TIN

Jo naj[ uj 121 A,ssy| ¥8ZI-1LL S9-1-21
-g-TIN 9801 2-4ud I ded | -CIZTNYY | T1-L¥O¥OS £€609-S9
ageq

pue “ON

03AdS~TIN uopdy

J0 a3ealeg

9APE uoyea JaquinN JaqunN | o0} 3,boM

PopudWIWoday | pagoayyq | ~a9saad -19831d a[qed}jddy 19A9] aureN Jyoms jied | Jo jaodoy
NOLLOV jo ad4L | jo poyrol ‘H'd'W ‘d pue "d jred| [exdpagd OJVN |YoaL pIold

(d "ddV) SLYOd3Y a1d1d 40 NOLLVATVAT

_.l (d:LNOD) Al LYVHD I_




NAEC-ENG-7818

PAGE 57

AND-MARC-5215/4A (RKV,3=70)

20404

PLATE mO.

*3uiSexyoed pue uojealoasald = *S)4d B "S9Id

"3yd dins| t6ee-8L0 jaodey
ajenbapy |3 ‘saad ¢-d A4 Bujress | -0ZLTINYS | €-08EET9 ON
"3yd dins | 06€£-8L0 j10day
ajenbapy |3 "sead 2-d A4 3ujyess | -02LINYS | Z2-08EELI9 ON
aed
pue °"ON
OddS~-IIN UoRdVv
I0 a8eAres
9AljE uoneA Jaqump Jaqunp | xoj 3,boy
papusawuwoday | pa3oayy | —a9saad -J9s31d a[qeolddy [9A97] auwreN yooS jxed | Io jxodey
NOLLOV 3o ad4yL, | jo poylaN ‘H'd'N ‘d pue °d jxed [exspadg OJVN |43 L PIsld
(d °dd V) SLYOdIY dIFLI 40 NOLLVATVAT
—I (@, INODJ) AI LUVHD I._




NAEC-ENG-7818

PAGE S8

ac

Format for standard milita

‘€3ep 183D 3yl uy pue suoyiysod 3 37p jJo @sn yJeuoyido pue Liojepusw Bujuiaduod 1°y ydeaBeied g

*X0q 13qFJ ‘JueISFE31 Iayjwam esu]) PTY3 Your-z/1

‘39 2dL] * - . X094 9/9-4-ddd 10 99¢-g-ddd uUF
*3u0d ajeypawiajuy Jod ‘sdxyd g Te71a3eu SUTUOTYSND DFSOTNTTID *gyg-)-ddd

deamaanao iaded 3jeay V °peasy ‘aataaeq

V 13497 Jooadiajen-jooidasears 1ZI-g-1IH
-S4t ¢°1 91T-d~"TIN JO 9-d 3AFIBAIISa1g
luu G.

-0 88920ad Sujusay)

CHART V - MILITARY PACKAGING CODE FORMAT
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VII REFERENCES

4ND-NAEC-248S(REV. 2-68)

NAEC PACKAGING ADHOC COMMITTEE MEMO (enclosed)
NAEC CATAPULT SYSTEM COGNIZANCE SHEET (enclosed)
NAEC PACKAGING AUTHORIZATION INSTRUCTIONS (enclosed)
BRASO PACKAGING AUTHORIZATION INSTRUCTIONS (enclosed) |
ASO FIELD INSTRUCTION 4030.1D (enclosed) ;
LIST OF MILITARY SPECIFICATIONS (enclosed) j
CATAPULT OPERATIONS HANDBOOK NAVAIR 51-15AAA-1

LIST OF APPLICABLE NAEC DRAWINGS AND M. P.R. (enclosed)

. TECHNICAL MANUAL, HIGH PRESSURE, CLASS B/BB AIR COMPRESSOR,

NAVSHIPS 349-0584

10. TECHNICAL MANUAL, MODEL 0-5AHP, 3500B, TYPE E HOSE,

COMPRESSED AIR DEHYDRATOR, NAVSHIPS 338-0347

11. LIST OF APPLICABLE NAVSHIPS DRAWINGS (enclosed)
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oy NF-3:EJEshat
3 april 1969
i NEIORANDOM
Troms NF-) 2
i Tos Distribution List
Subjs Pum. Packing and Preservation ADHOC Committee meoting

| Ref:  (a) Tech Director memo NF-311CDeC:mlm of 18 Oct 1968 i
Pncl: (1) OCutline of Program Objectives, &cpe, consideraticns and
’_ committee objectives.
(2) Minutes of.last mesting.

1. 1In acdordance with reference (a), the secand meeting is schednled for

2. The agenda for this meeting shall be as followe:
a. Reviev of minutes of last meeting (Enciosuie (2))

- of 3P (Preservatin, Packaging and Packing) data.

NAZC relative to 3P program elements set forth in enclosure (1).
3. Attendses are requested to ecme prepared t.o_dimu the agenda items.
BRASO - T. Haversom, B-j i

e
c-c qu’ 3‘323

: =
!n‘.- (31) - "o l'o Pi‘h‘mb, n'sz )
GSED - E. J. Carreras, SE-521 ~ .
Ind. hto -7, mia, NI-ZJ =4
Supply Dept. - M. McDevitt, AS-7312°

H. Solomen, AS-83

J. McOonagle, AS-8313 .-
Aual. Assurance -~ B, Hunter, NF-3

0. Mm. M'3 e . - 5 S

Distribution List -

Topy to:
n.) - NE NI-5
| B2 NE-§ SE
| AS<7 NF SE-S
: AsS-T Er-1
| AS-8 NI-1
. AS-32 NI-2 .
‘__ : REF-1

18 April-1969, at 0930 in the large conference room, second floor, building 7

| b. Discussion of ten (10) IFB's reviewed by Stpply.Dth for adequs

e. Initial discussions concerning aligment of responsidilities within

i
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| A. PROGRAM OBJECTIVES '

;i ~w1. Specify adequate cleaning, preservation, packaging, and packing
't TeQuirements for all material to be transported or stored such that end-
, Users receive the material in a useable condition. Involved are NAEC

' procured or manufactured/overhauled material.

i 2. Establish methods and procedures that will accomplish the desired
results with due consideration given to cost effectiveness.

B, ELZMENTS TO BE CONSIDERED

1. Cleaning and drying
2. Method of preservation

3. Preservative material

4. WVraps, cushioning, and dunnage

5. Level of protection

6. Unit and intermediate contsiner
7. Quantity per unit package
8.: Intermediate contiin.r.qunutity

9. Allowable maximm weight and cube

10. Shipping container

! 11. Verification

I 12. bc;ign considerations

€. Score |
~ 1. Under MIL-STD 726, the following different selections exist:
a. Cleaning - 24 gelections *

" b. Method of preservation - (procedural specifications) -
305 selections

¢. Wrapping material - 40 aclocttogt -

d. Cushioning and dunnage - 82 selecticas -

Enclosure (1)
REF-F __1

I o s e o ¥ o m——
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—

{C. SCOPE (continued)
: e. Cushioning thickness - 25 selections *~

£. Preservative materisl - 60 selections ~

g8. Level of protection - 3 selectiomns ~

h. Unit and 1ntozud£lt; container - 264 selections -

2. Several hundred detailed and/or general specifications exist on

and packing. There are 243 references under MIL-STD 726 Alone.

D. CONSIDERATIONS

1. Cleaning
a. Compatibility of cleaning materials with items being cleansd.

b. Thoroughness of methods employed.

“(1) Supplemental requirements to MIL-Specs.
(2) Cleanliness testing.
c. Special equipment required.
d. Method of cleaning applied
| (1) Surface clesning, mechanical
(a) Grinding
(b) Bfulhtng
(c) Abu,ivc blasting
.(d) Steanm or flame jet cleaning
(e) Tumbling
. (f) Polishing and buffing.
(g) Vibratiom . '

: : Page 2 of 7
- ) = Enclosure (1)

REF-1I

the subject of methods and materials invelved with preservation, packaging, '
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D, CONSIDERATIONS (continued)

NAEC-ENG-7818
PAGE 63

()

-(3)

Surface cleaning, chemical

(a) Solvent - soak, spray, degreasing, vapor degreasing,
ultrasonic, etc.

(b) Alkaline solutions

(¢) Acid baths

(d) Pickling

(e) Descaling, with sodium hydride
(£f) Paint stripping or removal
Surface cleaning, electro chemical
(s) Electro polishing

(b) Electrocytic alkaline cleaning

(¢) Electrocytic pickling

2. Method of Preservation

a. Proper selection from existing standard methods with due
consjideration given to:

(€9
(2)
3)
%)
(
(6)

" b. Need
Q1)
(2)

Storage conditions

Storage periods

Extrames of environmental conditions possible in transit.
Item configuration (projections and sharp corners)

Level of assembly (protection.of internal surfaces)

Compatibility of cushioning, dunnage, barrier paper, etc.
with preservative compounds

for specialized or modified methods.
Existing specialized methods per MIL-Spec.

MAEC generated specialized or modified methods.

Page 3 of 7
Enclosure (1)

REF-1 __1

—— e ——
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D. CONSIDERATIONS (continued) b

Preservative material
a. Compatibility of compounds with material being preserved
b. Ease or removal
c. Possible damage caused by application or removal
d. ,Adoquhcy of protection afforded under lhticipated condition
e. Areas or items not requiring preservatiom.
Wraps, cushioning.'lnd dunnage
a. Adequacy of protection afforded under anticipated conditions
b. Special or supplemental requirements.
Level of protection
8. -Shipping destination
b. Storage periods
c. Criteria for selection
Unit and intermediate container
a. Dessicants
b. Type
(1) Bag - burlap, plastic, paper, etc.
(2) Box - Cardboard, wood, crate, etc.
(3) Container - plastic, steel, wood, etc. (reusable or thtou-awa;
c. Rough handling considerations .
d. Envirommental protection
Quantity per unit container
a. Redistribution at stock points.
b. Sisze limitatiomns : !

c. Weight limitations

Page 4 of 7
Enclosure (1)
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*D. CONSIDERATIONS (continued)

10.

11.

PAGE 65

Intermediate container quantity

a. uﬁnbcr of unit packages to be included in an 1nto;-.dlntc contsin
(1) Redistribution at stock points
2) HSize'linitation.

(3) Weight itnitations

s .Allovaﬁle maximum weight and cube

a. National and international regulations
b. -Air shipment limitations and regulations
Shipping container
a. Storage periods
.- Environmental conditions anticipated
c. Storsge conditions
d. Size and weight
e. 1Identification and marking

Verification

s

a. Preproduction examinstion
(1) HNew supplier
(2) New or nodified methods employed

(3) Range of testing and inspections required - rough handling,
cyclic exposure, methods, materials, workmanship, etc. |

b. Conformance in-p;ction
(1) 1Inspections and tests required
(2) Sampling plans

(3) Lot size formation

Page 5 of 7
Enclosure (1)
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D, CONSIDERATIONS (continued)

12. Design considerations

a. Corrosion facigue - sait w.aic. :rr:3ivn can reduce che encir-
ance limit of sceels from 50% to 90% regaraiess of composition, heat treac-
ment, or original static or dymamic properties.

b. Redesign using corrosive resistant materials or processes may
reduce overall cost of item due to reducticn of preservation and packaging
requirements. ‘

E. COST OBJECTIVES

1. Tangible objective - specify adequata protection at minimum cosc

[ DOLLARS

/O'PTIMUM POINT

LEVEL OF PROTECTZON e

a. Dollar value of material scrapped and repair costs due to
deterioration.

I b. Cost of cleaning, preservation, packaging, and packing.

2. 1Intangible objectives - minimum equipment dcwn-time, no interruptioas
of assigned missions and maximum safety for operating personnel.

a. Above objectives may increase 3-P costs abcve optimum poiat

F. AD BOC COMMITTEE OBJZCTIVES

.

; 1. Assign elemerts under paragraph B to appropriate departmeants in the
: form of a proposal.
: 2. Determine ways and means of measuring cost effectiveness. gt

//Ijl_: - L

3. Establish procedures for obtaining corrective action when needed. -

Page 6 of 7
Enclosure (1)
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F. AD HOCC COMMITTEE OIJICTIVH (contimd)

1

4. Gensrate an 1nst:uction that sets forth policy, general procedures,
and responsibilities.

S. Make recommendations to top management including proposed program
operation, assignment of responsibilities, and any organizational changes
naeded.

6. Review dcpartncntal instructions based on ntltton inltructggns
for coverage of all pertinent dc:ails

e

_ Page 7 of 7
; Enclosure (1)
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. Yiutes of the 25 tov 196R "eetiag of the M doc Comd. tee to recomnernd

(TR

asu“fhe'zt of responsib;litiea and’ aett.‘..ng ol ponc'r within N.%2 cc‘ ering

nreservation, packing and packaging. Lerz /‘"‘") ' 7// '/’ “”7”’
ML Comar®ars OF 40 p&c. /954” A*ﬂ°~°”““°
The Folloving were in attendance:

Miss 4. Mabevitt, as-%312 ol i
FEr. 'l. Solpmen, AS-83 ! S : -
My, J.HcGonele, WAS-8313 - N
" Mr. T. Hawsrson, B-3 ‘e R/EL_ ). .
. Mr, C. Ludwig, B-323 . AT
. ﬂro io Jo Peumb, NE-S2 - \ ¥
* Mr. E.'\J. Hunter, NF-3 = ~
' y ; ¥r. C. Deuinque, NF-31
. Mr. 7. Ellis, NI-23
Mr. E. J. Carreras, SE-EH-!ZZ

: Ligwas ol

l. The tnutin.g was held to discuss present methods a.nd pz'dcech:res of spec

. . {ytng 3P (preservation, packing and packaging) data nth the pri:nax-y obiec

being to define protlem areas and develop rec_onmendation's for irprovements

the 3P area. iers : , A

2.- Discusaion vas Lnituted by having the Induatria.l Department represent
relata how his deparsment ha.ndles 3P actions.’ rfollowing is a summary of !

¢ .

the statements presented: .

- 8. The Industrial Department has primary responsibility for specifyi
preservation, packing and packaging requirements .within all procurements
initiated by r.hom. Exceptions would be eqnipment. systerf vherein an [Pk
has been prepared as pa.rt of the technical data requirements and most SAT
enuipment that ha.s preservntion mdl packing plus requirements fo‘ special
shipping containers specified by the Engi.neeri.ng D_epa.rt:nerit..

THIS PACE IS BEST QUALITY PRACTICABLE . '
FROM COPY FURNLSHED TODDC _— | . R
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b. Ureservation a.nd paeieimp is specified by the Industrial Tepartment

: PALKI NG
for in-house manufactured or overasuled items and pasdasidg is specified by

the Juppll Department Material Division.

[ ¢. Cach project manager is responsible for specifying (or making sure
| it is speﬂ:Lf ed) the 3P data for the materials \mder his control u.t‘x
consideration given to dest:.nation and a.nticipated storage time a.nd condi-
tions. | '
d. RXepreserves and repackages all material in Supply Department stock
that requires cyclic preservation. (//ﬂtC INST &0 30./C ,Pre, S.a
e. Material manufactured for BRASO is preserved and packed per FIASO

tructicns.

"".’,I'c and verbal imputs from Ingineering are utilized tc clarify
or define sHecific technical considerations such as ecup’.ubnity of a

given preservative ith hydraulic seals, etec.

1. YRS “wralshes complete lafermation relstive te the 37 area for all
Mt erial Ther camtrel, whetier |t s srocured or sanufactured in-house.

-~ 2

T e S oeen 2 aasigeed n "his mres Tull tiee

- arves -
R g LR e L eesm—— r regpe mar et gye

| S — -
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~roceas all Purchace Renuests and in-house manufacturing recuests

THIS PACE IS BEST QUALITY PRACTICAELE MAEC-ENG-T818
ND-NAEC-2485(REV. 2:68) FROM COPY FURNISHED 10 DDC —
P arE :0 J;R" . ___f_G_f_Yo__,.-_ a s
f"-',,_. et i i i S

(]
.

_ : R s 3 ”
Contract Administration Branch is responsive tc irputz “rem

parers of Furchase Zeguests to up date, modify and clarify cleanizg, pre

-aticn, paf"einv and packing rezquirements.

.

a, Opneciiles cleaning and 3P re'-uirements foz' complete systen. en

a5 a1 7 irresting Engine, via MPiis and drawing notes. 4 mere corplate
azoroach to 3P requirements is concucted under the SATS program vhersin
eracially desismed, reusadle containers plus detailed requirsments relative

te cleaning, preservation and packing are specified. In general, no 3P

rejulrements, oulside of SATS, are delineated for sub-assemblies and piece

ar Alse, no grewp or individuals are organizationally set wr as 3P

sy pr
exmestay BN A Cemw TImVOU GMNIIS STl TV VT,

&. Cround Sipport Fruioment Tepartmens
Tu D

a. Plans %o include in the department a 3° "type" desk wnhich wil

fesure ademuzte ST requirerents are specifiec.

7. _uali‘r ‘ssurance DiTision

“» Terlerme insvection %o as-ure that specified 37 re~uirements are

“ered to, btot: Li-house ard =% contractors' nlants.
uteita  Tl'e or memoe to oririnators of 1P re~uirements ten -ro.
e Rt ool An Ur e vast oF thare i reason Lo Yelieve vhat L8 soe-

&Y B L

Prerp 't me

a1t e reLAERRreS At

- ..
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‘perfanta pu_ c"'-seeso‘*les and su-== strips Irom. be.ng ‘stored in suz: plac-

Tl T
as elevator - al.s vnere said ‘equipnent will deteriorace, to the point e

Y ocomes nusable.

. s .
c. Tae primary 3P documents utilized at NATC are I1-P-116, Methods ¢

C
“reservation; NIL-STD-725, Packaging lejuirmment Code; I TL-STD-77L, Crecciu

St Paaled.
£33 BTSSR0

and Packing of Parts and Douipment and FIL-500-183, Stecl | il1

’roducts, Preparation for Shipment and Storage. The above specs also refer

7'1egzer spens such as barrier paper, water proof bags, t;mes cf beuos, .

The Ifateriél Zivision suggested that the coding system under !IL-3T3-72¢ te

wniversall:r emcloved at NAEC for specifying of: 'backaging reauirements. Ihi:

supeestion was taken under advisement.
d. <As an a2ction item, the Supply Department Material Livision wrill

review I 's for a two week period to ascertain that adequate 3P recpirement

are being set forth by Industrial Department project managers and D:ASC.

“esults of the review will; be discussed at the next meeting.

Cepr- to:

COMITTED
ALY
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A
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i From: NI1-23
' To: NF

I would like to request a few minor changes in the attached minutes.

. Under paragraph "1.d.. this paragraph has a connotation that it might be

tied in with Industrial Department. I think it would read much better if we
said "Supply Department represerves and packagc. ¢11 materials under their
custody that require cycle preservation."

Paragraph 4. - Paragraph &4 lists actions accouplighed by Supply Department.

Paragraph 4.a. - Indicates that their Material Section has something to say
in our in-house wmanufacturing. This is not quite true. I think this should
read that "Supply Department packages all 1items that are shipped via NAEC
to other activities or destinations.' In this paragraph we say they also
preserve all rav materials. I think this is covered under paragraph™l.d. at

Paragraph 5.a. - In the next to last sentence, we indicate that SATS equipme
delineates 3P requirements down in the sub-assembly area. I do not think tt
is quite true. What was mentioned at the conference was that we have gener:
preservation and packaging requirements for SATS systems. But, this does nc
go down into the sub-assembly and component level.

Paragraph 6.a. - I have no recollection of the Cround Support representatii
saying that they would establish a 3P type desk. " Ground Support procurement
work the same as all other NAEC procurements. Industrial Department is _
responsible for ascertaining that procurement instructions contain adequate:
preservation, packaging and packing instructions. The gentleman from Grounc
Support noted that he would look into the areas-and., in the case of systems
or major assemblies, they could possibly follow the MPR route presently in
existence for our other major equipments such as MK7, SATS, etc.

Paragraph 7.a. - This paragraph gives the connotation that we actually sent
personnel out to literally inspect all pieces under manufacture and in-house
This {s confusing. I think. It would be more accurate to say that for our
in-house manufacture. Inspection Department insures that preservation is
accomplished as specified on the manufacturing orders. For our outside proc
ments. our Quality Assurance people check to ascertain that the contractor i
performing within the requirements of his specific contract.

Parsaraph 7.b. - Should aleo read "Based on the Qualitv Assurance vigits to
contrector's plants inforwation on problem areas are forvarded hack to the

reqiirement originator vie trip reporty and memos pointin: out eareas of
concern and suggested remedies for such ”

, »
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Paragraph 8. d. - It was my understanding that Mr. McConagle was to review
certain IFB's and to provide us with his opinion as to whether or not tie
preservation, etc.. that was specified is adequate. Since there is ro set
method for any one requirement, we have to recognize the fact that we are
“really dealing with the opinion. only, of the person reviewing the procure-
ment.

’

-

oo Rl
T. F, ELLIS
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INTRODUCTION *
1. PURPOSE OF MANUAL.

This manual contains illustrations and parts lists of replacement components
used for maintenance, overhaul, and repair of the following catapults:

Type C Mark 7
Type C Mark 11 Mod 1

This manual is intended as an aid for identification and procurement of all
necessary parts for the catapult.

2. SCOPE OF MANUAL.

This manual is divided into three sections and is arranged as shown in the
table of contents. Each section has an introductory paragraph explaining the con-
tents, purpose, and use of the section.

3. PERSONNEL RESPONSIBILITY.

The catapult crew is responsible for maintenance duties and replacement of
parts when required. All responsible personnel shall read section I carefully to
learn how to use this manual. Replacement of parts shall be performed under
direct supervision of the catapult maintenance officer. The maintenance officer
shall have an intimate knowledge of the catapult, this manual, and all applicable
Naval Air Systems Command Catapult Service Bulletins, Service Changes, and
Repair Procedures. The catapult maintenance officer is responsible for ordering
replacement parts.

3A. COMMAND RESPONSIBILITY.

All items listed in this manual, bridle-arrester manuals NAVAIR 51-5A-502
and NAVAIR 51-5DAA-1, and nose-gear launch manual NAVAIR 51-25-7 are the
responsibility of NAVAIRSYSCOMHQ. Technical cognizance is under the Naval
Air Engineering Center, Philadelphia, Pa., 19112 to which all communications
shall be directed.

The following items are not listed in this manual and are the responsibility of
NA VSHIPSYSCOMHQ:

a. Steam supply system from the ship boilers up to but not including the
catapult launching valves. (This includes fill, blowdown, and drainage systems.)

b. Steam exhaust system from the catapult exhaust tee to the ship exhaust
terminal, but not including the exhaust valve,

.

REF-2 4




4ND-NAEC-24SS(REV. 2-68) NAEC-ENG-7818
3 PLATYE mo. 10002 "GE 75

r 3

c. Catapult trough, trough covers, cover support rails, cylinder
foundations, water-brake buttress plate and structure, trough heating, steam

smothering system, bridle-tensioner cylinder supports, and nose-gear-launch
saddle-plate supports.

d. Piping systems for hydraulic fluid, lubricating oil, air, water supply,
water cooling, drains and related supports, and tanks and reservoirs not covered
by NAVAIRSYSCOM. (This includes all flexible lines for water-brake supply,
water-brake sensing switches, and strip-tensioner lubrication system.

€. Omit per NAEC.

f. Water-brake pumps, feed lines up to the connector on the water-brake
cylinder.

g. Drive-system-cable fairleads, sheave guards, and foundations.

h. Electrical wiring, switches, controllers, etc. not covered by
NAVAIRSYSCOM.

j. Installation and alinement of catapult, bridle arrester, and nose-gear-
launch equipment including suitable access for maintenance.

k. Omit per NAEC.

m. Foundations of retraction engine, bridle arrester, and pump.

Installing and overhaul activities shall refer to NAVSHIPSYSCOM concerning
problems on NAVSHIPSYSCOM equipment which involve major modifications, such
as piping size, material valve types, controls, and addition or deletion of com-
ponents. When problems are resolved locally, the NAVSHIPSYSCOM shall be in-
formed of the solution to permit extension to other ships as applicable. Letter
reports of operating experience and opinion relative to needed improvements are

solicited. Problems, improvement needs, and recommended solutions shall be
reported to:

Commander

Naval Ship Systems Command Headquarters
Attn: Code 6648F
Washington, D.C. 20360

Copies to: Commanding Officer and either: Commander Naval Air Force
NAEC U. 8. Atlantic Fleet .
Engineering Dept. (SI) Naval Air Station 5
Attn: Code NF-3 Attn: Code 513A
Phila., Pa. 19112 Norfolk, Virginia 23511

I-‘ (NAVAIR 51-15AAA-3) REF. -_2_'
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NAVAL AIR ENGINEERING CENTER ™
PHILADELPHIA, PA. 19112

NAZC ~030.1D
AS:ddm
16 Nov 1970

MAEC INSTRUCTION 4030.1D

rom: Commanding Officer, Naval Air Engineering Center
To: NAEC Distribution List No. 12 Y

(Y]

Subj: Preservation, Packaging, and Packing

Ref: (a) MIL-STD-726A ° *
(b) NAVSUP PUBLICATION 470 *
(c) NAVSUP Manual, paras. 27055, 27056, 27057 *

(d) MIL-STD- 116E ‘
(e) MIL-B-197D (3&nnr'~5:
(f) MIL-STD 129E 2

1. Puggése. To establish policies for preservation, packaging and
packing of material at NAEC.

2, Cancellation. NAEC Instruction 4030.1C of 25 Jul 1966.
3. Definitions.

a. Marking. Numbers, nomenclature or symbols stamped or painted on
or otherwise affixed to items or containers for identification during
handling, shipment and storage.” The term 'Marking'" shall not be considered
to include symbols used for material identification such as color codings
or repetitive symbol markings on metals.

b. Preservation and Packaging. Application or use of adequate
protective measures to prevent deterioration, including, as applicable,
the use of appropriate preservatives, protective wrappings, custhioning
interior contdiners, and complete indentification marking up to but not *
including the exterior shipping container.

c. Packing. Application or use of exterior shipping containers and
assembling of items or packages therein, together with necessary blocking,
bracing or cushioning, weatherproofing, exterior strapping and marking
‘of shipping container.

(1) 1In the boxing of some items, such as pendant and purchase
cables, the package contadiners are designed to serve also as shipping
containers without requiring additional packing. In these cases, the
"packaging' and '"packing' are the same. \

d. Storage. The act of storing or the state of being stored; the
keeping or placing of property in a warehouse, shed, or open area.
Storage is a continuation of the receiving operation and is preliminary
to the shipping or issuing operatioms. REF - <
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3. J=zc¢initions. (continued)
e. Levels of Preservation, Packaging, and Packing. Definitions of

these lzvels are contained in reference (a). Application of proper levels
is prescridbed in reference (a).

f. Methods. Applicable definitions are shown in refarence (d).
, 4, Policies.

a. All material manufactured and/or overhauled or in storsge at NAEC
will be preserved, packaged and/or packed to provide protection against
corrosion, physical damage and other forms of deterioration during handling,

| shipment or storage from time of manufacture or overhaul until material
i 1s put in use.

b. The requirements established in references (a) through (e) will be i
followed 'in determining and accomplishing the amount of preservation, i
packaging and/or packing required for individual items.

: c. Item identification, handling and shipment markings will follow
! requirements set forth in reference (f).

5. Responsibilities.

a. The Industrial Department will preserve, package and identify all
material manufactured or overhauled at NAEC. 1In addition, the Industrial 1
Department will re-preserve and repackage all Supply Department stock ”
material needing cyclic preservation. Sandblasting is now being performed
by the Industrial Department.

b. The Industrial Department will determine type and extent of
preservation and packaging to be applied to manufactured, overhauled,
and Service Change material.

c. BRASO will furnish complete preservation and packaging instructions
. for the processing of their material. Packing and marking will be
, eccomplished in accordance with references (b), (f) and ICC regulations
. by Supply Department (Packing Section).

d. The Quality Assurance Office will perform inspections and
have such tests performed that may be deemed necessary to assure that
supplies and services conform to prescribed requirements.

e. Supply Department will request the Industrial Department as
: -necessary, to re-preserve and re-package all items in stock needing cyclic
preservation. 5
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5. PResponsibilities. (continued)

f. Supply Department will pack, crate and mark all material stipred
from NAEC and construct shipping cases as necessary for package material
received from -the Industrial Department. Items received from the
Iadustrial Department in accordance with par. 3.c. will not be rapacked
but will be stenciled with shipping data, etc. All strappicg and
banding will be accomplished by the Industrial Department prior to
forwarding to the Supply Department.

6. Costs. The original preserving, packaging and marking of materials

manufactured, overhauled or grouped by the Industrial Department wili be
charged to the Job Order and allotment that financed its manufacture,

| overhaul or grouping. All other preservation, etc. will be financed by

i the appropriate allotment.

-,

—/2%:»4./

C. T. FROSCHER

" REF=-3 2
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P - DEPARTMENT OF THE RAVY B
f RAVY BRANCH AVIATION SUPPLY OFFICE
g CATAPULT AND ARRESTING GEAR
E PHILADELPHIA, PA. 19112
' !
B2:JJC: jc ;
9830/(8927) ;
_ § OCT w7 |
> From: Officer in Charge, Branch Aviation Supply Office (C&AG)
To: Commander (537), Naval Air Systems Command

_ Subj: Type M-21 Arresting Gear Spare Parts for Procurement Action;
b . ~ submission of

Ref : (a) -NAVAIRSYSCOM ltr AIR-5373C:118:HD of 2 Aug 1967
(b) BRASO ltr B2:JJC:br 9830/(8105) of 8 November 1965
(c) BRASO 1tr B2:JJC:dh 9830/(8486) of 10 August 1966

Encl: (1) List of Requirements for Subject Arresting Gear as
established during Provisioning Conference.

1. In accordance with reference (a), a conference was convened |
in the Branch Aviation Supply Office (BRASO) during the period |
28 through 31 August 1967, for the purpose of reprovisioning the ! {
Type M-21 Arresting Gear. Conferees included representatives of i

the Naval Air Systems Command (NAVAIRSYSCOM), Naval Air Engineer-
ing Center (NAVAIRENGCEN), Naval Air Test Facility (NAVAIRTESTFAC),
Marine Corps Auxiliary Landing Field (MCALF), Bogue Field and BRASO.

2. The Branch Aviation Supplv Office originally provisioned this
equipment during September 1965, under the rationale set forth in |
. reference (b), at which time the M-21 was planned for utilization {
as part of a SATS complex only. Reference (a) advised that the
M-21 is now planned for utilization as an operational arresting !
gear. Also, that projected plans call for subsequent replacement j
of other types of emergency runway arresting gear at Naval Air ! g
Stations. This provisioning was accomplished on that premise, |
using the rationale specificed in reference (a).

-~ .

3. Enclosure (1) represents the results of the conference. It
contains the range and depth of shorebased system stocks of spare
parts required to support the program set forth in reference (a).
Requirements submitted in references (b) and (c) are superseded

by the requirements listed in enclosure (1) hereto. '

e i e i el o a

-~

4. The following informational data supplements enclosure (1) |
and should be supplied by NAVAIRSYSCOM during procurement actions:

REF-4 ol
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8. Items for which Federal Stock Numbers are not listed are in pro-
cess and will be furnished when available. Contracts negotiated for items
not havings FSN's must state that '"Federal Stock Numbers and Allocation
Instructions will be furnished by the ERASO and no items are to be shipped
prier to receipt of this information, without approval of BRASO." ;

M
"~ b. _Preservation, packaging and packing for all items are to be in
accordance with Specification MIL-STD-794 (WP) of 10 March 1965, Method

“Level A.%

S. Excluded from the provisioning is the M-21 Drive System, for which refet{

ence (a) assigns provisioning and supply support responsibility to SPCC,

Mechanicsburg. |
|
|

cts, amendments
items listed in

6. It is requested BRASO be furnished copies of all cont
thereto, and correspondence relating to procurement of

enclosure (1). |
|

7V

i

I. M. KOVAR

Copy to: . : i
CO NAVAIRENGCEN (NI-21)
CO SPCC Mechaniesburg (Code 78321) S

Bl (2) = : !
B2 -~ .
- B3 ’
B21 (3)
B22 (3)
BRASO Prov. File
BRASO DF .
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U. s. .\VY SRANTH AVIATION '.:L-'?PL‘.’ OFFICE

CATAPULT AND AIRIET:N
U. 8. NAVAL AR INCINZED

PEICADILPRIA, PINN3IYLVANIA

Trem: Officer ta Cazrze, Branch Aviazion Sumnly fozcc (C&AG)

To: Com=aader, Noval Air Syscess Ceoxmand (AIn-5373)

Subj: Tyse E-28 Arrestiny Gear Zezair Parts fcr 2rocurcment Action;
sutzission of :

ReZ: (2) NAVAIRSYSCCH 1621C7Z Nov 1435 noz te 2ll

; Eacl: (1) Lict of Reauirements Zor sudioct Arzesiing
establishad du:zn, Previsioning Cousfzrance

1. 1Ia accordance with -efe: nce {z). a cenferznce was convenad in the
Droneh Aviation Supply Cffice (ERLSO) during zha jariod 16 t".c"~5
156 Februzry 1987 for the pirpose of provisicming cha Type E-20 Arresting
Gaar. Conierees inzludad oS of Ui avel A1y Syzioss
] “Cemnand, Rawval Air £n~1n“r-n“ Ceater, ering Cowpany
| cad Braach Aviacion Supply O

the rangze and deoth of shore-based tystem
orzaa set forth in paragraph 3 bLelow.

3. The followinpg rationaic, concurzed in by conlercaes

i coﬁs‘s:s of twe Z-23 eaginzs)
b. Uuzber of fields &t which Units will be instal
c. Totzl azzestaricns, 2ll units, for cme-yaar pe

2. Eaclosure (1) represcncs the recults of th: conference, It iacludes
system stocks required £o support tic

» Was eawnloycd:

&. Nuzber of Arrestiag Ga2ar Units provisicnad (eacn Uait

led 49
riod 4500

d. Quantities of itaemc lisced in enclosura (1) arve bas

on the premisc ¢f suppocting a, b, and ¢ zsbove
period of on2 ycar.

ed
for 2

-

4. The following informatiossal d supplemzncs enclosure (1) and

ghe u’d bz applied by icvel AirT S ya ans Cozmand dur 3 poocuremant acticas:
: s. Fedaral Stock Nuzbass have ail itczs in
: enclosure (1) Contraclis nagotiate fedexal Scoek

Wezbars anc allocaticn inscruction be Zuradshad
; Bha 3zazsh Aviasicn §: £ g will he - ?
! ionze rrfor 2o voeatalk . peroval of tha
i ol Avistian Senale Opaey,

. w
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| b. Precervatioa, packaging anad ckine for =11 fte=s it to be in

i cccordance with Specizicacioa MiL-STD-7596 ¥arch 1955. Mathod
caz2it be "Level AT g

‘ 5. Proctremant 2ctions should b 2 poszidle in

; ordar thaz cparas bacom2 avaiias I s cacsand with

; inctcllaticns end cparstions of. 2qul T {5 Tocuaztad thzt =k

i Zzanch Avictioa Sumply 02Zfice be furnished sscpies of zll eontozets,

cz=end=ants therato cnd corsaszondance relsting o procurezant of the i:

: 1isteé ia eaclosuze (1).

' 6. Attention s invited that eaclosura (1) resresents secuiscmants feo
Type E-20 Arresting Gear, lass thg Retriave Sysztes. I= zceordanca with
ecgres=ert reached curing the zrovisioning conferenca, Naval Alr Cagincer-
fng Contex will arsange with Shiigs Pacts Cemtrol Canter, Mzekanmieshury
for tho provisioaing of thi atziove System, as depictad ia NAZL

(dzawing 61342%-1.

. : R. C. BEASTEN
i Caby 5 By directica
| ,CO NAVAIRENGCEN Phila. (NI-23) (NE-71)

/" €0 SPCC Mechaniesburg

{ » | REF-4

coniw T ——
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f 700 ROBBINS AVERUE 25 July 1572 |
{ PHILADELPRIA, PA. 19111 % e p
' =
‘ \
i ASO_FIELS INSTRUCTION 4030.1D P
i FROM: Commending Cfficer, Avistion Supply Office, Philadelphis [

E L x TO: Distribution List

SUBJ; CYCLIC IuSFECTION AND F

i

| = O b, e Ui oS g = e am = £ = = -

§ ¢S= T T I QTUIDZTIRESFOX - =—~""-= T =Tl =_"-= — T
’

PRESERVATION OF “R'. COGNIZANCE MATERIEL;
SO WL R B

Ce NS LTl S e e e T Tl s T - ST - e SoemETS i -« o OSe=— -8

-& T REF& —(aY RASUP Publidaitoni—%105, Subj: “LIRSE (Lest-of- Items-Requising -- =~ =T ~— i
i Specisl Handling) i !
& (b) BUSANDAINST 4032.3A of 20 Aug 1964, Subj: Care snd
- Preservation of Stocks; policy for
(c) Section C00C4, NSL of ASO - Mzsster Repair List
(d) Militery Specification MIL-P-116E of 1965, Subj: Preservstion,
methods of
(e) RAVAIR Fub 15-01-1 and 2 - Preservation, Packaging and Packing of
. Military Supplies end Equipment i :
E . (f) RAVSUP Publicstion 2002, NSL of Publications end Forms Cognizance !
Symbol I, Section VIII, Pzrt C
(g) Military Stenderd 12SE of 20 Apr 1970, Subj: Marking for Shipment
and Storsge
(h) NAVAIRINST 4030.1 of 29 July 1966, Subj: Preservation, Peckaging,
snd Pecking of Acvonsutical Materiel at Air Stations Having Class |
"A'" Maintenance Fecilities; responsibilities and funding for ;
(£) OPRAVINST 4030.1 of 11 Msr 1971 |
(§) Military Standard 105, Subj: Sampling Procedures and Tables
for lncpectinn by Attributes

ENCL: (1) Frcqueney Cycle and Sampling Quantities for Inspection of Preserved
Materiel in Stock

1. PURPOST. This {nstruction provides current procedures and guidelines for the
eyclic inspection end preservation of "R" cognizance materiel,

2. PIRECTIVE CANCCLED, FASOINST 4030.1C

i 3. Scope
ZE a. Applies to the Supply Depeortments of CONUS (Continental United Stastes) &ir
stations. 3 i

b. Appl&él to stocks of "R' cognizance materiel, except items listed in reference

).

4. BACKGROLND, Guidelines for cyclic inspection, and a frequency cycle anc sompling
table for the inspection of prcserved meteriel in stock are contained in reference (b).

T 5. ”DEFINITIONS :

a. Cvclic Preservation: The represervetion, repackaging or repecking of materiel
in stores on wiich previously sppliec protective measures have matured or detericrated
to & point wheve renewal of protection is necessary.

e ———— Y - . - .
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b. Cyclic Inspection: The perivdic investigation (limired to visual inspectiorn) of
materiel c_or.dition to ascertain thc state of preservation.

!
- 6. GENERAL GUIDES AND RESTRICTIONS

a. Materiel in stores which {s packaged "Level ‘C'" (commercially packaged) or

rcthod IIL of. .referance ' (d).is cc-\side—e‘.;—o bs.3afe from detetlour._on under norz=al’ -— - .0
atornge ccmdic‘!.ons‘ “Such m:erfel'uil‘ Aot “he au‘bjccud to- preu:unon inspouion and _ "y
-supsequent repu'urvation S e Sl o

. O™ - = 2 — -
p___‘~~ - - T = f\_ 0 - - e - [ - - - -—

! b.” rechnical tnspecuan or fu'\ctional testing for proof of operational readiness, -
prior to shipment, shall rot be performed unless specifically directed by ASO.

c. Prior ta shipment, visual {nspection of RFI (Ready for Issue) materiels will be
conducted as follows:

(1) Unpackazed materiel for assurance of identity, completeness, and freedom
from damage. Only materiel which can be inspected without removal of preservation or
protective wrappings may be considered to be in this category.

(2) Packaged materiel for adequacy of wrappings, conuimn. and markings con-
i sistent with-the need for protection in shipmant.

|
7. ACTION

a. Inspection. All presarvad, packaged or packed items listed in reference (c) are
subject to the cyclic inspection program and shall be inspected to determine the ne=d
for represervation, repackaging or repacking in the frequency cycle and sampling quan-
tities listed in enclosure (1) for the applicable storsge condition.

b. Disposition of materiel
(1) All quantities on hand in RFI condition shall be retained.

"(2) A1l quantities on haud {n NKFL (Not Resdy for Issue) condition, but
economically repairsble, will be reported to ASO in sccordance with existing instructions.

(3) All materiel beyond economic repeir vill be disposed of in accordlna with
existing instructions. . .

¢, Preservation, packaging, packing and marking

(l) Unpreserved RFI utorul tn store or utumcd to store wul be preserved,
packaged and packed in accordance with references (c), (<), (e), and/or (£), |

(2) Preservation snd packaging materiels removed from samples for exsmination
to determine the need for preservation shall be replaced or renewdy as necessary on
{tems deternmined to be fssusbdle.

(3) Reprocassing of sasples snd the lot represented by the samples \,“i not be
sccomplished merely to bring the preservation and packaging in sccord with current
Tequirements.

(4) lutksn; of all containers will be in a:cordane. with the current issue of
reference (x). i

m——— 1w o .
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d. Materiel rnot listed in reference (c). When an item under the cognizance of ASO; i
other than those included in reference (c), is found to be in need of preservation, and/
or packaging to prevent deterioration or damsge, @ NAVSANDA Form &4&3 (Packseging/Preser-
vation Recommendation) will be submitted to ASO, ASO will sdvise on qQuantitijes to be
retained and detail the preservation and packaging procedures for items so reported.
However, do not repcrt to ASO small quantities of unpreserved snd inexpensive materiel
fer which preservetion would obviously be uneconomical or which will be consumed locally

in ;re forseeable future., ’ =t = 5 L i ES
:-"f &= -..-st ;::1_‘-.-‘,_ - ?-;‘ et =S e v -2 et - -
-5,-.rm\ns~_ _.-—..._-,.--\_—_. s e e S R R e
—_— = ---& " S e d“ P et = e S -m = - -3 'ﬁ:-— -~ 2

a. E:penses for cyclxc inspection and necessary reapplicatton of preservation,
packaging and packing resulting from such periodic imspection sre chargeable to the

appropriated fund specifiec in =-eforences (h) and (i).

b. Supply operating funds will mnot be used for cyclic perservation.of stocks .; ...
exceeding the guidance indicated in enclosure (l), except when the inspection records .
and prior experience of the storage ectivity justify deviations to the frequency cycles
and sampling rates. Tamaige

9 RECORDS. Stocking activities will maintain records of line items inspected, items
found tc be in need of preservation and other pertinent information that will sssist in
snalyzinz preservation inspection cycles end the effectiveness of various types of
storage. The inspection records will be used by the stocking activity to provice a
basis: i

s. For establishing reinspection schedules,

b. For adjusting the frequency of inspection and the sampling retes for the verious
storsge conditions.

¢. To determine the relstive effectiveness of C/K (Controlled Kumidity) storcgé.

10. FCRIY CITED, NAVSANDA Form 4E3 - Packaging/Preservation Recommendation.

Asterisks sre not used to indicete
chsnges since this is a genersl revision.

——

DISTRIFUTION LIST # : /5! %, J., ALLSHOUSE ?
INTFRIAL msrum:non < SpURin, B, USN :

| X
AC"“TIC; ecutive Officer

4&:‘5/

il. E. POVLL A ;
,CDR, SC, USY .
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SPEC. NO.

MIL-STD-794C

" MIL-P-116E
MIL-STD-726D
MIL-STD-129F

MIL-STD-105D
FED. STD. NO. 102b
MIL-HDBK-696

MIL-STD-758A (SHIPS)

MIL-STD-647(0ORD)
MIL-HDBK-721(MR)

MIL-STD-753A

MIL-HDBK-304

MIL-B-121D

REFERENCE 6

MILITARY SPECIFICATIONS

NAEC-ENG-7818
PAGE 36

9

TITLE

Parts and Equipment, Procedures for
Packaging and Packing of

Methods of Preservation
Packaging Requirements Code
Marking for Shipment and Storage

Sampling Procedures and Tables for.In-
spection by Attributes

Preservation, Packaging, and Packing
Levels

Plastic Coating Compounds, Strippable,
Hot and Cold Dip

Packaging Procedures for Submarine Re-
pair Parts Utilizing Transparent,
Flexible, Heat Sealable Film

Packaging Standards, Preparation and Use
of

Corrosion and Corrosion Protection of
Metals

Corrosion-Resistant Steel Parts:
Sampling, Inspection and Testing for
Surface Passivation

Military Standardization Handbook
Package Cushioning Design

Barrier Material, Greaseproofed,
Waterproofed, Flexible )
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r

SPEC. NO.

MIL-B-131E

MIL-P-149B

MIL-P-2845A

MIL-P-3184B

MIL-C-3254B

MIL-C-6799E

MIL-P-9024G(USAF)

MIL-C-10382C

MIL-B-13239E

MIL-B-22191C

MIL-P-45021B

MIL-C-83933

L-P-375C

L-P-378D

NAEC-ENG-7818
PAGE 87

~

TITLE

Barrier Material, Water Vaporproof,
Flexible, Heat-Sealable

Plastic Coating Compound, Strippable
(Hot Dipping)

Preservation, Packaging, Packing, and
Marking of Main Propulsion Shafting,
Bearings, Boat and Ship Propellers,
and Associated Repair Parts

Packaging of Machinery: Deck and
Vehicle Mounted with Associated Equip-
ment and Repair Parts

Coating-System, Bridging, Strippable,
Sprayable

Coatings, Sprayable, Strippable, Pro-
tective, Water Emulsion

Packaging, Handling, and Transportability
in System/Equipment Acquisition

Corrosion Preventive, Petrolatum,
Spraying Application: for Food Handling
Machinery and Equipment

Barrier Material, Waterproofed, Flexible,
All Temperatures, Heat Sealable

Barrier Materials, Transparent, Flexible,
Heat Sealable

Plastic Coating Compound, Strippable,
Cold Dipping, 120° F (49° O

Corrosion Preventive Compounds Cold
Application (for Motor Vehicles)

Plastic Film, Flexible, Vinyl Chloride

Plastic Sheet and Strip, Thin Gauge, %
Polyolefin )

REF-6 N
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r SPEC. NO.

CCC-C-428E
PPP-F-320D

PPP-B-636G -
PPP-B-621b

PPP-B-640d

MIL-T-23426A(AS)

WAEC-ENG-7818
PAGE 88

1

TITLE

Cloth, Duck, Cotton; Fire, Water,
Weather, and Mildew Resistant

Fiberboard; Corrugated and Solid, Sheet
Stock (Container Grade), and Cut Shapes

Boxes, Shipping, Fiberboard
Boxes, Wood, Nailed and Lock-Corner

Boxes, Fiberboard, Corrugated, Triple-
Wall

Tension Bars Aircraft Launching
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r REFERENCE 8 3
MATERIAL & PROCESS REQUIREMENT SPECS.
SPEC. NO. TITLE
MPR26 Steel: Forged Bars and Billets, and Rough Forgings
(Aircraft Launching & Arresting Systems)
MPR39 ' Wire Rope 1'" dia. for Deck Pendants (MIL-W-6015)
MPR41 Strand Gap Quality Control of Wire Rope for E14-1

(1-1/8'" dia.) Purchase Cable (MIL-W-6015)

MPR42 Quality Control of Wire Rope (MIL-W-6015A for Purchase
Cables excluding 1" dia. and E14-1 Purchase Cable)

MPR400 Graphited Phenolic Material, MIL-P-5431A(AS); Modifi-
cation of Requirements for Sheets used in Arresting Gear
and Catapult Applications

MPR1007 Quality Control for Attaching Terminals by Swaging, Cold 1
Forging and Pressing r

MPR1019 Installation and Assembly Instructions for Installing

ke Bearing Races in Aluminum Alloy Sheaves

MPR1024 Instructions for Attaching Phenolic Spacers to Mark 7
Fairlead Sheaves and Mark 7 Engine Sheaves

MPR1028 Quality Control of MK 2 and MK 4 Bridle Arrester Straps

MPR1201 Protective Coating Systems

MPR1262 Preservation, Despreservation and Lubrication of Roller '§

Bearings (Over 6" O.D.) and/or Sheave Sub Assemblies 4
for Launching and Recovery Equipment 1§

MPR1283 Preservation, Packing and Packaging of Mark 2 and Mark 4
Bridle Arrester Straps

MPR1350 Heat Treatment and Stellite Coating of Control Valve Levers,
Process for

]
1

L J
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r

DWG. NO.
53-40112
71-40212
29-40707
C87780
A92791
317434
400790
408402
A414240
501549

504047

504130
504821

509185

509979
512513
515659
613101
613102

613380

MAEC-ENG-7818
PAGE 90

NAEC DRAWINGS

TITLE
Spacer Inner and Outer Crosshead and Fixed Sheave
Spacer-Inner and Outer Sheave 24 & 28 P.D. CABLE 1-3/
Cable Assy Purchase Retraction Engine Drive System
Bearing, Roller
Rope-Wire
Clevis Pin Damper Sheave Cylinder
Socket Eye End 1-3/8 Dia. Cable Terminal
Sleeve Valve Stem Constant Runout Valve
Nut, Union Unions and Straight Pipe Thread Adapter
Lever Upper Ratio

Cap Assembly Cylinder Damper End Damper Sheave
Cylinder

Rod-Piston Cylinder Assembly Cable Anchor Damper
Strap Assembly

Sheave Assembly Cemented Phenolic Spacer 1-3/8 Cable
28PD

Valve, Relief Through Flow ""O'" Ring Seal Type

Track Wide Profile Impact Resisting

1-7/16 Dia. Purchase Cable and Stowage Reel Assembly
Piston Assembly Launching Engine Long Guide

Piston Assembly Launching Engine Long Guide

Strip Cold Drawn Sealing, Launchin, linde
P g ching Cylinder RE F-9

.

8

adl

|
&
i3
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=

DWG. NO.

S4900H1332052G
513-1683281P
513-168382H
513-1683289D
513-1683290G

513-1683291E

RAEC-ENG-7818
PAGE 91

.|

REFERENCE 11

NAVSHIPS DRAWINGS

TITLE

CVA 62 Arrg't. of Ships Serv. Compressed Air System,
Main Dk. and above Aft. Fr. 132

CVA 63 Arrangement of Ships Service Comp. Air System
below 4th Deck

CVA 63 Arrangement of Ships Service Comp. Air System
4th Deck

CVA 63 Diagram of H. P. & Aviation Service Air Systems-
1st Platf. to Main (Hangar) Dk. & Material Schedule

CVA 63 Diagram of H. P. & Aviation Service Air Systems-
01 Level to Flight Dk. (04 Level) & Elevation

CVA 63 Diagram of Ships Service Air System (100 PSI) 01
Level & above & Elevation
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APPENDIX INDEX

APPENDIX A REPLY LETTERS FROM GOVERNMENT AGENCIES

APPENDIX B PACKAGING DEVELOPMENT SOURCES AND REPORTS
COMMERCIAL AND MILITARY

APPENDIX C PRESERVATION AND PACKAGING SPECIFICATIONS
TABLES (EXCERPTS)

APPENDIX D SAMPLES OF NEW PACKAGING TECHNIQUES
MILITARY AND COMMERCIAL

APPENDIX E NAEC FIELD REPORTS-SAMPLE FORMS

APPENDIX F NAEC FIELD REPORTS OF DEFECTIVE PARTS AND
BRASO FORM 17 CARDS FOR PACKAGING INSTRUCTIONS
FOR THESE PARTS

APPENDIX G MANUFACTURERS OF PROTECTIVE COATINGS
CONTACTED

e APPENDIX H NEW CORROSION CONTROL TECHNIQUES AND
E: DATA MILITARY AND COMMERCIAL

APPENDIX J CORROSION CONTROL RESEARCH DATA SOURCES
COMMERCIAL AND MILITARY

APPENDIX K NEW PROTECTIVE COATING DATA
SPECIFICATION SHEETS

APPENDIX L PNEUMATIC EQUIPMENT DATA
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APPENDIX A
REPLY LETTERS FROM GOVERNMENT AGENCIES

A-1 Department of The Army, Headquarters Tobyhanna Army Depot,
Tobyhaunna, Pennsylvania 18466

A-2 Department of The Air Force, Headquarters Aif Force Logistics
Command, Wright Patterson Air Force Base, Ohio 45433

A-3 Department of The Army, U.S. Army Natick Laboratories, Natick,
Massachusetts 01760

A4 Defense Supply Agency, Defense Documentation Center, Cameron
Station, Alexandria, Virginia 22314

A-5 Joint Military Packaging Training Center, Aberdeen Proving Ground,
Maryland

A-6 Typical Request Letter
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1

CEPARTMENT OF THE ARMY
HEADQUARTERS TOBYHANNA ARMY DEPOT

TOBYHANNA,K SENNSYLVANIA I¥deo

IN PITLY REFER O

IR T B VI

ALITO-T?-2

Mr. A.W. Velk

National Desizmers, Iac.
7801 Airpert Highway
Peaasavken, NJ 08109

Dear Mxr. Volk:

Ia Tesvewse te your 12 October 1972 letter Mr. Sammel Bellamce
aay be coatacted iam regard teo mev preservatiaa aad packagiag
materials developmeat. Mr. Bellanco may be reached by calliag
Area Cede (717) 8956-8301.

Yours truly,

L, IO ) nnoe

y 4 WN.J. DeMARS
! /V Directer
AMC Packaging, Storage,
and Coatainerizatiea Ceater
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DEPARTMENT OF THE AIR FORCE
HEADOUARTERS AIR FORCE LOGISTICS COMMAND
WRIGHT.PATTERSON AIR FORCE BASE. OMIO 48433
a e~ ( - ".', - -
¢

[}

DSP
Navy Contract NOO156-72-S-0009 (Your Ltr, 12 Oct 1972)

vetional Designers, Inc.
ATTR: WMr. A. U, Volk

7801 Airport Highway
Pennsaukeri, New Jersey 08109

1. The Materials Division of the Air Force Packaging Evaluation
Agency has two programs underway which may be of value in your

study of preservation and packaging techniques for catapult com-
ponents. We are now investigating various water vapor barriers
for corrosion protection and are deeply involved in polyurethane

foam-in-place packaging techniques. ' |
4
2. If you wish to discuss either of these programs in detail, .
please contact Mr. Paul Robbins, AFLC/DSPS, Wright-Patterson AFB, 4
Ohio 45433, telep?gng A/C 513-257-4292 or 257-3734. :
< i s 3
P s
f;\: = S A l.' ./("'-—,L(C 7,—,7 e
£ » e Cy to: Naval Air Engrg Center
cL{X E. TEOKPSOH Philadelphia PA 19112
Deputy Direcztor cf Peackaging : :

Uffice of Z.. Distritutica

.
PRRRSIRR SORRETRIP RSt
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: e DEPARTMENT OF THE ARMY

U S ARMY NATICK LABORATORIES
NATICK, MASSACHUSETTS 0!760

MU e AR 2433 REY, 2.08)

IN KeEPLY REFER TO

M. A. W. Volk

' i niation2l Designers, Inc.
7301 Airport Highway ‘
Pennsauken, New Jersey 03109

Dear Mr. Volk:

hese Laboratories have haj 20 experience in the greservation o»
ackaging of catepult compounents.

'd +

One of the latest developments that may be of interest to> you
is the foam-in-place packaging using polyurethane foam as a
blocking and cushioning media. Similar information may be
received from Mr. Joseph Brugh, Director, Naval Logistizs Group,
Cheatham Annex, Virginia.

N

These Laboratories have evaluated many laminates for flexible
packages. Information may be received by contacting any of the
following personnel of the General Equipment & Packaging Laboratory:

Mr. Frank J. Rubinate, Chief, Packaging Division
Dr. Rauno Lampi, Chief, Systems Development Branch
Dr. Leslie McClaine, Chief, Engineering Sciences Divisiorn.

Mr. Guy Schrag and Mr. Macy of the Clothing & Personel Life
Support Equiprment Laboratory, also of these Leboratories, ere
also possible sources of information on paper, paper products,
plastics and films respectively.

i o

Sincerely yours

T2 22

ERDINAND L. TROISI

Packaging Technologist 1
Applied Technology Branch

Packaging Division

General Equipment & Packesging Laboratory

APP A3

i | il

-~
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DEPARTMENT OF THE ARMY
U S ARMY NATICK LABORATORIES
NATICK, MASSACHUSETTS 01760

N REPLY REFER TO

ALYRE-GPK

2 43 2La 2
o
Ron S 2y s
#CQ» ®2s
M. AL W. Volk Is,%f’%
National Designers, Incorporated 47 00‘7:”%4
1219 Vine Street ¢ Cay
Philadelphia, Pernsylvenia s

Dear Mr. Volk:

The Symposium referenced in your letter dated 1l Ausuist 1972 will bpe
devoted to the exchange of ideas, technical informetion, and =~ rams
within the Military. Industry participation is not anticipat-=d.

Your interest in the Symposium is appreciated.

Sincerely yours,

~—£::-’j’-o" /,{' s ‘/42/‘4 Ry 2
FRANK J. RUBINATE

Caief
Peckaging Division
General Equipment & Packaging I=bo:

AFP.A-3
.
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DEFENSE SUPPLY AGENCY 1
DEFENSE DOCUMENTATION CENTER

CAMZRON STATION
ALZXANDRIA, VIRGINIA 22314

THIS PAGE IS BEST QUALITY PRACTICABLE
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Case No: 7304.1041 3) Oct 72

Mr. A. W. Volk

liational Designers, Inc.

1209 Vine Street

Priladelpnia, Pennsylvania 19107

Dear Mr. Volk:

Reference is made to our telephone call to your office on 27 Oct 72 re-
P garding your letter of 12 Oct 72.

DDC isauthorized to provide its services to organizations engagad in
research and development under a U.S. Govermment contract or graat and
registered to receive DoD scientific and technical information. Since
; the reports of interest to you are required in connection with ilavy con-
| tract N0O0156-72~A-0009, your organization appearsto be eligible to reg-
i ister. If so, please read carefully and follow the instructions in the
: enclosed DSAM 4185.3.

Upon receipt of a properly executed DD Form 1540 and DD Form 1541 (requi
; for classified service) in DDC, your organization will be registered for
| service. At that time, you will be sent a kit containing instructions
and forms for use in raquesting service.

Sincerely,
4 Encl AVI L. W LLIFORD
1. NTIS Brochure Chief, Pe erence

' 2. DDC Brochure Services Branch
- 3. DD Forms 1540 & 1541
L. DSAM 4185.3
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‘National Designers, Inc. Phila.,P 4.‘
| | |
: 7801 Airport Highwoy Pennsauken, N.J. 08109 New Jerse

i 10 October 1972

i ; -

Dépt. of The Army

Joint Mil. Pkg. Tng. Center
Aberdeen Proving Gr., Md. 21005
Attn: AMXPT-S

Gentlemen:

We are currently making a study of preservation and packaging catapult
components for N.A.E.C., U.S. Naval Base, Philadelphia, Pa., under
contract N00156-72-A-0009.

In conjunction with the study, we would appreciate receiving six (6) copies
of your latest issue of your Military Packaging Guide JMPTC BKLT 100 to
use as a reference. Further, if you could advise us of the person within

! your facility who heads up your Packaging and Laboratory group, that we

! could contact in regards to development of new techniques or methods for

preservation and packaging of metallic parts.

Thank you for your cooperation.

Sincerely yours,

AW Vetd

A.W,. Volk

AWV /wj

APP.A-6
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APPENDKX B

PACKAGING DEVELOPMENT SOURCES AND REPORTS
COMMERCIAL AND MILITARY

B-1 Modern Packaging, McGraw-Hill Publishing, 1221 Avenue of America,
: ‘New York 10020 (212 897-1221), Modern Packaging Encyclopenia

B-2 Package Development, Scarborough Publishing Company LTD, P.O.
Box 225, Briarclife Manor New York 10510

B-3 Package Engineering, A.J. Ray Publishing Division, Cahners Publishing,
.55 Wabash Avenue, Chicago, Illinois, 60603

B4 Packaging Design, R.C. Publishing, 19 West 44th Street, New York
10036 (212 682-0830)

B-5 Packaging Digest, Penton Publishing Company, Penton Plaza, 1111
Chester Avenue, Cleveland, Ohio 44114

B-6 Packaging & Shipping, Bonnell Publishing 437 East 5th Street, Plain-
fleld New Jersey

B-7 Official Container Directory, Magazine for Industry, 777-3rd Avenue
New York 10017 (212 838-7778)

B-8 The Packaging Institute, U.S.A., 342 Madison Avenue, New York
10017

B-9 The Engineering Index Annual, Engineering Societies Library
845 E. 47th 8t. N.Y., N.Y. 10017

B-10 Technical Abstract Bulletin, Annual Index Department of Defense
Defense Documentation Center Cameron Station, Alexandria Va. 22314

|
|
|
|
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APPENDIX B-1A

MODERN PACKAGING
GENERAL INDEX AND GUIDE

? : TYPICAL REPORTS LISTED

PACKAGING

s Coatings, Waxes

1. Comparing coatings
2, More on coatings vs, laminations

Flexible Films, Resins

1. Permeation through plastics
2. Pinhole resistance of flexibles

b Foam, Cushioning Materials, Liners

1. Combinations with foam problem-solving packages
2. New cushioning foams for packaging applications

Cartons (i

1. Comparing coatings
2. Packager for hardware

; Corrugated
1. Foam-in-place system simplifies cushioning job
Shows & Seminars

1. Ecology is still Topic "A"
2. Ocean-hopping for new ideas

Technical, Engineering, Research, Testing

1. Enter polybutylene film 4. Space efficiency of shapes )
2, Inhibiting can rust 5. Testing for akaline reaction
3. Package specification

L ol
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APPENDIX B-2A

PACKAGE DEVELOPMENT
EDITORIAL INDEX

TYPICAL REPORTS LISTED

PACKAGING

Cushioning

1. Determine product fragility before designing the container.
July/Aug p. 14

Design

| 1. How to develope innovative package design concepts.
f July/Aug p.3
|

?i;; Flexible Packaging

1. Tailored packaging properties with new alloying processes.

July/Aug p. 23
2. Predicting material behavior thru accelerated storage testing.

Jan/Feb p. 13
Testing

1. Determine product fragility before designing the container,
~ July/Aug p. 14
2. Basic concepts of package testing need re-examination,
May/June p. 5
8. How to use supplier provided engineering and testing services.
May/June p. 31
4, How to pre-determine packaging system adequacy and assure quality control.

Jan/Feb p. 5

A
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APPENDIX B-3A

PACKAGE ENGINEERING
CUMULATIVE EDITORIAL INDEX

TYPICAL REPORTS LISTED

PACKAGING
; Cleaning
1. Cleaning fluid strips unwanted coatings from machine parts :l
Coatings

1. New nylon coming for coatings, adhesives and co-extrusion
2. Prevents wear on machine parts

Containers

1. New case, interior pieces hold heavy contents intact but use less material |
2. What's ahead in thermoforming containers |

o

Costs, Packaging

1, Styrene foam plus corrugated cuts costs, gains space by Anthony
LaMendola

Environment
1. Moon-trip ideas help control your packaging environment
Films

1. Film protects metal from rust, corrosion
2. Packaging materials in action: the outlook for the 70's

Functional Packaging

1. Get at crate's contents without dismantling crate by John D. Kroll '
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PACKAGE ENGINEERING

CUMULATIVE EDITORIAL INDEX
(Cont'd)

Marking Equipment
1.  What's ahead in code marking and imprinting. See also: Coding equip-
ment; Imprinting equipment; Packaging operations/techniques; Printing
equipment
Military Packaging
1. Army packaging research generates know-why for industry
Package Development/Engineering
1. Disposability: big, new challenge for packaging management
2. Purchasing/package engineering team wraps up specs in one system by
W. F. Musgrove and James Field
3. What happens to the package in transportation?
Research and Development

1. Rapid method of finding water vapor transmission rates by Morris
W. Kane

Transportation

1, It's time we pool our efforts to learn what happens to packages during
transportation--so we can specify exact protection
2. 1969 SPHE national symposium
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APPENDIX B-8A

THE PACKAGING INSTITUTE, USA
TECHNICAL REPORTS
1972 EDITION
TYPICAL REPORTS LISTED

PACKAGING RESEARCH AND DEVELOPMENT

"Forecast in Packaging''; Dr. E. A. Nebesky and M. S. Peterson; F-1966 #F-6627
""New Concepts in Shrink Film Packaging''; W. A. Foster, Jr.; F-1964 #F-6415

""Industrial Shrink Packaging: Pallet and Bundle Pack''; N. B. Potter; F-1969
#F-6945

""8kin Packaging of Industrial and Consumer Products'; H. G. Kraut; F-1964
#F-6425

"Future of Plastics in Rigid Packaging'; Dr. R. W. Finholt; F-1969 #F6916

"Plastic Packaging Materials"; G. E. Pickering; F-1965 #F-6530

O

'""New Plastics, New Packages: Prospects for the '70s"; M. S. Thompson; F-1970
#F-7040




@ND-NAEC-248S(REV. 2-68)

PLATE me. 11002

-

PAGE B-7

APPENDIX B-9A

ENGINEERING INDEX-1970 VOL.69 ANNUAL
TYPICAL REPORTS LISTED
PACKAGING

How to cope with military specs; Anon; Modern Packaging v 42 n 9

NAEC-ENG-7818

~

Sept. 1969 p 103-5; Military packaging, in its broadest scope, includes—

product preservation, packaging in unit wraps, cartons, etc, packing in

shipping containers, marking and identification and utilization, such as
palletization and/or containerization. Basic literature and information
sourdes, implementation of package changes from those specified, and
procedures to follow before and after bidding are discussed. 14557

Army R&D's packaging innovations; M.S. PETERSON: Food Eng
v 41 n 3 Mar 1969 p 126-8, 130; Notes on progress of packaging pro-
jects at US Armv Laboratories, Natick, Mass. These include—refin-
ment of the Natickometer Recorder, which records environmental and
shipping stresses required for container design criteria; improving
the palletization and containerization of supplies; establishing the
reliablity of flexible packages for thermoprocessed foods; developing
insulated containers for carring hot food on extended missions, etc.

24605

How to pack the package; S. BERNSTEIN (Quaker Export Pack-
aging Co. Philadelphia, Pa.) Product Assurance Conference & Tech-
nical Exhibit—Trans, Hempstead, NY, June 7-8 1968 p 1385-5; It is

pointed out that packaging engineering function must be considered from

a theoretical as well as pragmatic point of view, by the contractor and
the customer. There are significant points in the life cycle of a sys-
tem wherein packaging engineering can have an impact on effectiveness
and cost. However, the impact can only become a reality when pack-
aging engineering data and concepts are applied effectively on an over-
all technical and economical aspect of the desired system output. '
34930
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Packaging for environment; A. SANDLER (General Instrument Corp,
Hicksville, NY); Produce Assurance Conference & Technical Exhibit—
Trans, Hempstead, NY, June 7-8 1968 p 141-6; Some of the basic environ-
ments encountered by instruments during both the "shipping' and "use"
periods are identified. Methods of countering a number of these environ-
ments are suggested. 41867

Flexible packaging rocks the 'establishment'; Anon; Mod Packag

‘v 42 n 10 Oct. 1969 p 124-33; Considerations of new materials/machine

concepts which lure management with offers of methods that open up

new profit options, economize on plant, inventory and shipping space,
and counter inflation by helping solve labor problems. Shrink pallets
concept, its performance and application possibilities. Wide diversity
of shrink casing and wrapping in packaging industry. Overwrapping with
attention paid to sizing up specilized wrappers. Packaging lines compri-
sing forming, filling and sealing operations. Economic aspects of recent
development in packaging field. 51803

Point of departure in development of shipping packaging. The develop-
ment of these packagings is influenced by various factors. The most
important ones are protective properties against shipping and storage
strains. Ease of packaging the product with machines, ease of handling
and opening the package, and sales appeal of the package are some
other requirements. The author deals comprehensively with all aspects
in connection with the development of shipping packagings which gains
increasingly in importance. 51863

Packaging management. No longer a bit part; Anon; Mod Packag
v 43 n 2 Feb 1970 p 82-5; Considerations of new approach to duties and
responsibility of managers in the packaging industry. Report is pre-
pared on opinions of many executives from among industrial management.
56167

See also Packaging Materials—Plastics.

World packaging prices go up; Anon; Mod Packag v 43 n 4 Apr 1970
p 133-5; Economic considerations related to the present situation and
development trend on the world's market with particular attention paid
to influence of war, inflation and labor costs which are felt everywhere.
Statistical figures are presented which show that international flow of
materials and containers grows. Some economic data for the United States
and other countries are tabulated. 656737

APP-B-Q"A

4

1




o

4ND-NAEC-248S(REV. 2-68)

APPENDIX B-10A

DEFENSE DOCUMENTATION CENTER
TECHNICAL ABSTRACT BULLETIN
ANNUAL INDEX FOR 1970

TYPICAL REPORTS LISTED

PACKAGING

Antitank Ammunition
TOW Container Redesign.
AD-875 470L  70-23 Fld/Gp 13/4

Automatic
Process Improvement for 105 mm Automated Propellant Bag Loading.
AD-871 393L 170-16 Fld/Gp 13/8

Bibliographies
Packaging (Ordnance). Volume III.
AD-508 100 70-10 Fld/Gp 13/4

Cargo
Air Transport (Suitability of Equipment for).
AD-866 647 70-9 F1d/Gp 13/4

Cartridges
Product Improvement Test of Package for Cartridge, 81-mm, M301A2
and M301A3.

AD-872 554L 70-19 Fld/Gp 13/4

China
China Packaging Institute--Translation.
AD-863 610L 70-5 FId/Gp 13/4

Czechoslovakia

Twenty Years of Packaging Research in the Czechoslovak Socialist Republic --

Translation,

AD-861 689L  70-2 Fld/Gp 13/4 %
Problems of Packaging in Czechoslovakia -- Translation.

AD-871 571L  70-17 Fld/Gp 13/4

L
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DEFENSE DOCUMENTATION CENTER i
TECHNICAL ABSTRACT BULLETIN ,
ANNUAL INDEX FOR 1970 ;
(Cont'd)

Food !

Engineer Design Test of Flexible Packages for Heat Processed Foods -
Fruitcake and Date Pudding.

AD-863 888L 70-5 FI1d/Gp 6/8
Engineer Design Test of Flexible Packages for Heat Processed Foods -
Beans, Green; Corn, Whole Kernel; Chicken a la King.

AD-863 889L 70-5 Fld/Gp 6/8

India
The Most Common Hazards, Defects and Damages of Packaging when
Transported and Stored in India -- Translation.

AD-867 767L 70-11 Fld/Gp 13/4

Machines
Sandbagging Systems.
AD-876 008L.  70-24 Fld/Gp 13/4

Management Engineering
The Characteristics of a Military Packaging Management Information
System.

AD-863 950 70-5 Fld/Gp 13/4

Ordnance
Packaging (Ordnance) Volume II. |
AD-867 200 70-10 Fld/Gp 13/4 ‘

Scientific Research
Research on Packaging -- Translation.
AD-861 199L 70-1 Fld/Gp 13/4

Sealing Compounds
Effect of Semkit Packaging on Sealants: EC5106 B} and EC5123 B2,
AD-862 4481, 70-3  Fld/Gp 13/4

Small Arms Ammunition '
Caseless Ammunition Packaging Program.,
AD-864 527L 70-6 Fld/Gp 19/1

L APP. B-10A
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DEFENSE DOCUMENTATION CENTER
TECHNICAL ABSTRACT BULLETIN
ANNUAL INDEX FOR 1970

(Cont'd)
Standardization
Containerization, Its Necessity and the Possibilities of Developing it --
Translation,

AD-863 620L. 70-5 FId/Gp 13/4

USSR
Development of a Specialized Packaging Production in the Soviet Union --

Translation,
AD-862 918L 70-3 Fld/Gp 13/4

PACKING MATERIALS

Environmental Tests
Development and Evaluation of a Packaging System for MK 4 Mod O Smoke
Canister.

AD-862 278L 70-3 Fld/Gp 13/4

]
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APPENDIX C

PRESERVATION AND PACKAGING SPECIFICATIONS
TABLES (EXCERPTS)

Cc-1 TABLE II. -Chemical and Physical Characteristics from
MIL-STD-794
Cc-2 TABLE II. Group Descriptions Leading to Basic MIL-P-116
i Metbods from MIL-STD-794
C-3 Figure 1. Methods of Preservation from MIL-P-116
C-4 Table ITI. Schedule of Acceptance Test and Visual Inspection Aids

from MIL~-P-116
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APPENDIX D
SAMPLES OF NEW PACKAGING TECHNIQUES
. MILITARY AND COMMERCIAL
Foam Packaging of Gas Turbine Compressors
Foam Barrier to Protect Cable Assembly
Film Packaging of Washer Components
Film Packaging of Carburetors

Foam Sheet Packaging of Electronic Parts
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PACKAGING OF GAS TURBINE COMPRESSORS (Sheet 3 of 3)

Shipping Box Cut Open to Show Foam in Place
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APPENDIX E
NAEC FIELD REPORTS-SAMPLE PORMS
E-1 NAEC 2104 (Rev 8/69) Arresting Gear Field Technical Report
E-2 NAEC 13810/5 (Rev 8/78) Steam Catapult Field Technical Report
+E-3 . 'Letter Form - Field Technical Report
E—4 NAEC 13800/4 (Rev 10/72) Fast Action Discrepancy Report (FADR)
E-5 NAEC 13820/3A (Rev 12/67) Reply Card to Initial Report
E-6 NAEC 4855/10A (Rev 6/69) Request for Salvage Action
E-7 NAEC 8900/7 (Rev 5/66) Request for Engineering Information
i
|
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! Arresting GoaroField Technical Report
" NASC 2104 (Rev 8/09)

CARRIER AND FIZLD
SERVICE UNIT

1,
NAEC-ENG-7818
PAGE E-2

1

PZPORT HNO.
*DATE

From: MAEC Field Techaician
To: Fleet Operations Service Otficer, MNAEC
! Ship or A:tivity Visited:
Location: 3
Date Acrived: Date Dcparted:
o~ i Purpose:
* 7 Pcersornel Contacted: A/G Officer A/C C20
Arresting Gear Type:
; ITEM COMMENT

1. MAIN ENGINE CYLINDZR AND RAM

CONSTANT RUNOUT VALVE AND DRIVE SYSTEM

3. RTTRACT VALVE AND CONTROLS

ACCIMULATOR/AIR FLASK ASSEMBLY

5. COOLER ASSEIDLY

6. DRIVE SYSTEM

i
! A. Cables
tr: ] B. Poured Terminals
: : C. Fairleads and Guides

~ ’
.
.

SHEAVES AND SHEAVE GUARDS

ELECTRICAL SYSTEM

S
L

9. BAXXRICADE

l ot H 4 A. Staachions
: B. Power Package
C. Controls

, ' 10. WIRE SUPPORTS

' 11. SHEAVE DAMPERS

r .. .. i_12. ANCHOR DAMPERS

i

v | _13. CRANGES ACCOMPLISHED

i 14. MISCELLANCCUS

— ——
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octeam Catapult Field Technical Report
$2d-NABC 13810/5 (Rev 3-73)

NAEC-ENG-7818
PAGE E-3

REPORT Fo.__]
DATZ

| CARRIER AND FIELD

SIRVICZ UNIT

Trom: NAEC
Ta: Tleet Technical Service Officer, NASC
Ship Visited: '

Fileld Tachnician

Location: )

Datas Arrived:

Date Departed:

Purposas:

.

; Parsonnel Contacted: Alr Officer

Catapult 0ffdi

' - Catapult Maintsnancs Officer

Cther

Steaam Catapult Model/s:

ITEM

COMMENT

it 1. PCWER CYLINDERS/SEALING STRIP/SHUTTLE

: AXND PISTON ASSEMBLY/LUERICATION SYSTEM

2, WATER BRAXE COMPONENTS

3. DZCX TENSIONING SYSTEM/NOSE GEAR LAUNCH

o

4, ELECTRICAL SYSTEM

5. CONSOLE COMPONENTS

6. RETRACTION ENGINE

A, Cables & Sheaves
B. Equalizers

C. Buffers

‘D, Grad

X E. Hydraulic Control System

. 7, PUMPS/VICKERS AND PUMPS

8, uummgz_g_x_vsr(comm VALVES

9. GRAVITY TANK/COOLER/CONTROLS

10, DECK ACCESSORIES INCL, BRIDLE ARRESTER

11, STEAM SUPPLY ECHAUST AND PRE-FEAT PROBLEMS

NAVSHIPS INTERFACE ARFAS :
12, STEAM SUPPLY/EXHAUST/STEAM SMOTHERING

13, FLOJ CONTROL VALVE/RECEIVERS

————S———

14, CORROSION & CONTROL DT //)Aexz';/»/é ARoa2L 505

e OEA  G——— ———
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i-vdeC-2455(ReV. 2-88)
PLavi a®. tive2

g Report #157-72-1
: USS RANGZR/MK7
' FIELD TECHNICAL REPORT

NAVAL AIR ENGINEZRING CENTER

PEILADELPATA, PA. 19112 25 Juze 1972

From: NAEC Field Technician, COMMAVAIRPAC
To'2 Fleet Technical Service Officer, NAZC

-Subi: Preservation and Packaging Methods of Mk 7 Barricade Webbing Assembdli
"Encl: (1) Photos: (3 views) of barricade "as received"

(2) REI No, 69-6119

(3) REI No, 69-6162

' DISCUSSION AND BACKGROUND

Recently the V=2 Division of USS RANGER (CVA 61) procured a barricade fr
tne supply system through normal supply channels., The physical appearance o
outside of-the box seemed norzal and no damage was evident. However when th
box was opeced it was readily apparent that the preservation methods used we
are wholly inadequata to protect the baTr=TaZe. 1Tnis 1s Very cr=ari; <oyt
ST IUSUL J views one tanrough three. Needless to say, the webding was
: soaked' and reeked of mildew.

This is not the first reported discrepancy dealing with webbing assembli
;enclosures (2) and (3) call attention to similar problems although not quite
‘as severe,

. Informal conversation with shipyard packaging and preservation persomnnel
indicated that this problem could be SUIVEd by GLilizing the methods conform.
‘to MIL-P-116E Section 1lA-8 (water/vapor proof bag, sealed). The bag itself,
uhich conforms to MIL-B=-131E Class 1 and 2, can be made to any size or shape
'depending oo the need of the user. It is heat sealed to preclude entrance o:
iwater or vapor. An additional suggestion would be the use of sufficient bag:
‘of desiccant to be packaged with the webbing to remad any ambient moisture
in the barricade prior to packaging.

Recommend NAEC and BRASO Quality Assurance resolve this problem by purgi:
the system of contaminated webbing assemblies and ensuring that adequate
lpackaging ard preservation methods are utilized to ensure the quality of this
seldcm used but vital piece of emergency equipment.,

i /s/ Richard M, Schuman . v
) RICHARD M, SCHUMAN :

DISTRIBUTION:

‘CCNAVAIRSYSCOM (AIR 537) . CO NATTC Lakehurst (Attn. TRBO)
'COMMAVSRIPSYSCOM (Code 422V) NNSB&DDCO (Code 271) APP.E- 3

CO MAVAIRTESTFAC Lakehurst Distribution List No, 2 4

e

&33 USS RANGFR (VA A1)
. - nr— e p——
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| a0 weee 5855/ eaa(6t9) -~ . BEQUEST FCR SALVAGE ACT(ON SnEET _L— Lor
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SSOART AN

CONTRAST/SSMiSuLE SER.ND,

[-17%

oY SIS, 1mpP ) 27,
] ”
t. DLSCRIPTION OF NCRn-CSnNFORvANCE

i SEVERE R0ST THROWGHOIT - All SURFACES. =

2. A Yoro ! po wIT 15598 "' 74c Tre EdTED 4-sr-
HAS [BEEH ATTAcHED 7o THE mﬂ///?z/;L
;3, THE METELIGL 15 - 202ATEH W £ine %

| AT' /"f‘é‘/&;,//-u; -
l;/ CenT pric€: A 44 ’
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for ¢the porefs) imveloed.
- . FIGRATURE CF CoPast vorlcidy
e ——

IV, DCASA/8m0P SUPERINTINOENT RLVI(w ROTE: ORIGINALS MUST BE SUBMITTED FUR PROZESSING ans DISTRID
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V. MAEC DISPOSITION INSTAUSTIONS - :
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|

L PLe?t mO. 10002 . v
— : -1 !
WCRIFST FOx ENGINEERING INFORMATION ;

enD-nAfC-329000/7 (AFY, §-00) -

ferie ————

Co='0ALTOR OR aCTIVITY ' d*1 e .l':;'oil. & i‘“‘;“‘ O/ SCuEDULE muwslad ’
; . Fleld Qualisy & | '
NAZC Ansiysis Er., NF-33 |
5 uengy BRG/PARY NO APFOCTYLA] TIVLE
| - AT
e | E2A 614148-1 {E2A Barricade
f I rla o-i—c;n--— insPgcYOR - i otason (Relerence) L
| :
L » E.VaaRosen : C.R, Dewitt FADR Report
i ' ‘
UATLITY ASSURANCT PROGRAM
4" 1. The following {nformation vas :ccoivud —via Fast ‘etton Discrepancy R

(FADR) from the USS AMERICA CVA-66,

; ' a, '"Webbing assecbly was water soaked. No damage was noted on bo»
i vater-proof package prior to opending." : : '

2, Erngineering comrents are requested for transmittal to Fleet Personnel ﬂ
/s/ C. R, Dewitt ABEl USN
‘- Ext, 3389/3722 !!

c-- o o ! ams et * o B R - Celen . - o S
. = .

'
; oL (nc-~ocno~¢ Coumins 0 o Hae o S S ARVl
x % 4 . C LB A . . g Y \ e e CE
|

5"'-ebbmg anembly "vaur -soaking" is nomu\ due .to the lmb(ent vnoxcture at

;- by the webbing-in the time between dnitial procurcment and final uncntin;:
rec harmful to the webbing beyond & 5 to 10% 1oss (maximum) of strength.

{ -strength, hovever is cesuntially recuperated once the h-rrieade u "drv s

'
L
{ relatively npcoking, and not soaked to the touch.

. -‘ '.
:oh sethnd of rc-novim- or prcventmg this micture rezenuon, “prior-to. pukzr.
. be ‘investipated.

: AT oo ‘AI".P'P.",E-7'
T e L EMG/_CI

oote mmomame - v ot —
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APPENDIX F
NAEC FIELD REPORTS OF DEFECTIVE PARTS AND

BRASO FORM 17 CARDS FOR PACKAGING INSTRUCTIONS
FOR THESE PARTS.

F-1 Barricade (P/N 614148-1) Report and History Card
cF-2 Ten.sion Bars/Release elements (MIL-T-23426)

F-3  Lever (P/N 501549-7)

F-4 Union Nuts (P/N A414240-1)

F-5  Inner Race (P/N C87780-47)

F-6 Sheave Sub-Ass'y

F-1 Spacer (P/N 53-40112-2)

F-8  Cable (P/N 29-40707-775)
F-9  Sleeve (P/N 408402-1)

F-10 Cable (P/N A-92791-27-1750; -13-600)

T

F-11 Track Section (P/N 408084-2; -3)
F-12 Socket Eye End (P/N 400790-1)
F-13  Iner Spacer (P/N 71-40212-2)
F-14  Clevis Pin (P/N 817434-1)

F-15  Piston Rod (P/N 504i30)

F-16 qu Assembly (P/N 504047-1)
F-17  Strap Assembly (P/N 504821-1; -3)
i’-lﬁ Valve (P/N 5099798-1)

F-19  Piston Assembly (P/N 613101-7)
F-20  Piston Assembly (P/N 618101-13)

Ll'-!l Sealing Strip (P/N 613880-2)

e A e e e —— e . PO A - ——a . — ——
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APP. F-1
B ° Report #157-72 |
‘e et o USS PANGER/MK7 B:
Y M '.gf" FIELD TECHNICAL REPORT
St - ne 6 NAVAL AIR ENGINEERING CENTER
"",gh‘ PHILADELPHIA, PA. 19112 26 June 1972

ll’-‘rou: NAEC Field Technician, COMNAVAIRPAC
iTo: Fleet Technical Service Officer, NAEC

|Subj: ?jreservétion and Packaging Methods of Mk 7 Barricade Webbing Assemblie:

(Encl: (1) Photos: (3 views) of barricade "as received"
| (3) REI No. 69-6162

DISCUSSION AND BACRGROUND

Recently the V=2 Division of USS RANGER (CVA 61) procured a barricade froo
the supply system through normal supply channels. The physical appearance of
outside of the box seemed normal and no damage was evident, However when the
ibox was opemed it was readily apparent that the preservation methods used wers
‘are wholly inadequate to protect the bATTITITE. This Is Very Treariy UepTITIec
rir—eTTIUSUYE (1) views one through three. Needless to say, the webbing was
'soaked' and reeked of mildew.

This is not the first reported discrepancy dealing with webbing assemblies
enclosures (2) and (3) call attention to similar problems although not quite

'as severe,

Informal conversation with shipyard packaging and preservation personnel
indicated that this problem could be~BUIVEd by Ut1lizing the methods CORIormir
to MIL-P-116E Section 1lA-8 (water/vapor proof bag, sealed). The bag itself,
which conforms to MIL-B-131E Class 1 and 2, can be made to any size or shape
depending on the need of the user, It is heat sealed to preclude entrance of
‘water or vapor. An additional suggestion would be the use of sufficient bags
‘of desiccant to be packaged with the webbing to remed any ambient moisture
}in the barricade prior to packaging.

‘RECOMMENDATIONS

Recommend NAEC and BRASO Quality Assurance resolve this problem by purging
the system of contaminated webbing assemblies and ensuring that adequate
'‘packaging ard preservation methods are utilized to ensure the quality of this
lseldom used but vital piece of emergency equipment,

0
|
[}

/s/ Richard M, Schuman

! RICHARD M, SCHUMAN )

kus'mmrrrouz ‘
COMNAVAIRSYSCOM (AIR 537) CO NATTC Lakehurst (Attn. TREO)
NAVSHIPSYSCOM (Code 422V) NNSB&DDCO (Code 271)

0 NAVAIRTESTFAC Lakehurst Distribution List No, 2

0 USS RANGER (CVA 61) |

EVMATRIMAMARLA fAad. 9AN

e o —— — e m s P—
o~ ceesars um .

T ey




NAEC-ENG-7818

PAGE F-3

2-68)

2455(Rev.

SMDeNARC-

APP. F-1

PLAYL BI. 11002

SNOILLY1IVASN) T
HOHONY ONY ANVON3J ]
¥4 2-€1 300N 335 — — — ____




——

S

TR ———

PLav: me. 11983

AND-NAEC-245S(REV. 2-83) NAEC-ENG-T7818
PAGE F-4
o APP, F-2
. - — . ..- /j
FIELD TECHNICAL REPORT Report # 148-7.
EnciosvRE 3 NAVAL AIR ENGINEERING CENTER 19 June 1972
! PHILADELPHIA, PA 19112
%:om NAEC Field Technician, COMFAIRMED
po: Fleet Technical Services Officer, NAEC
1
%ubj Launching Accessories (Tension Bars); Issue control of pe
pef (a). ASO ltr ser SCW4-103:MP:ftc Serial 10290 of 15 May 1972
Encl (1) Copy of DD Form 1348-1, DOD Single Line Item Release/Receipt Docum:
i

(2) Picture of packing container of F-8 Tension Bars as initially open

(3) Close-up view of enclosure (2)
(&) & (5) Close-up view of rejected Tension Bars in subject shipment

|
. Reference (a) is a recent letter governing the issue control of Tension Ba:
{t specifies, among other things, that:

(a) All Tension Bars are to be issued in complete lots.

(b) ©No'lots are to be split.
(c) Current packaging and marking instructions for the contractor.

. It is noted that there is no specific prohibition governinz the repackagin;
né or combining of whole lot quantities into larger shipments. It is further
:oted that no intermediate quality control inspection is cited in the event it
#s necessary to repackage/combine lots into larger consignments.

L. Enclosure (1), although predating reference (a) by some considerable time,
fs an indicator of the need for additional and more specific instructions in this
krea. This shipment, from NAS Jacksonville, Florida was in response to a requ
kion for 200 F-8 type Tension Bars FSN IR 1720-866-7019 for USS FRANKLIN D. RO(
(CVA 42). The shipment, opened in the writers presence, was as shown by enclo:
KZ) and (3). Detailed inspection of the bars resulted in approximately 30% re: -
for excessive corrosion and pitting as shown by enclosures (4) and (5).

I
4, 1t is considered that the condition of these Tension Bars was the result o
several factors:

(a) Age
(b) One or more instances of repackaging
(c) Less than ideal storage environment

p -

5. It is recommeﬁded that NAEC institute proceeding to insure:
I

!

(a) ASO reissue reference (a) as a Notice or Instruction to insure wide a

better controlled distribution. .
(b) Awmend the contents of reference (a) when rewritten as an Instruction «

Notice to include:

(1) Detailed packaging/repackaging requirements for all intermediate
activities.

. r.- o e

T S o | G A —— | et




NAEC-ENG-7818 -
4ND-NAEC-2433(REV. 2-68) . PAGE F-5 :
PLave we. V800 i A.pp' ¥-2 e ‘-l
r Guccosvalt § REPORT # 14B-72

19 June 1972

Subj: Lnunching Accessories (Tension Bars); Issue control of

(2) Stowage requirements.

(3) Periodic or preissue quality inspection of the contents and
package at issue control points. —

6. Ic.should be noted :hat packaging and issue control requirements are equ.
i important for other launching accessories (such as bridles and pendants) as
as Tension Bars.

udl(‘;’
: :
TJ .
/

/s/ C. C. Roy
C. C. ROY

DISTRIBUTION:

NAVAIRSYSCOM (CODE AIR-537)

NAVSHIPSYSCOM (CODE 422V)

USS FRANKLIN D. ROOSEVELT (CVA 42)

NATC PAX RIVER FLIGHT TEST DIV.

CO, NATF (SI) LAKEHURST REI issued #72-5052
COMFAIRWESTPAC (CODE 712)

NEWPORT NEWS SHIPBUILDING & DRY nocx COMPANY (CODE 271)

NATTC LAKEHURST (ATIN: TRBO)

DISTRIBUTION LIST #1
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PLATE @O, 11902 ; APP- F-2 P‘GE F-8

-

f;JROM: N.A.E.C., LAUNCHER SHIPBOARD DIVISION (NerT 1330ED)
iTO: ALL CONCERNED (ESSD, ASO, BRASO, SPEC. COGNIZANT DESK,
WASH. D. C., ETC.)

'SUBJ: Military Specification MIL-T-23426A(AS) dated 13 Nov. 1967; Amendment 1

-

dated 19 Sept. 1972, Proposed updating.

ENCL.=p (1) N.A.E.C. Field Report 148-72 dated 19 June 1972, Tension bars, Issu
control
(2). Excerpt from MIL-T-23426A (AS) paragraph 5. Preparation For Delive
(3) Excerpt from MIL-STD-794, 8 Dec 1972 paragraph 30.1.2. Critical
| group items ~
«» (4) A.S.0. Packaging instructions #12152 (dated 4 Oct 1968)

(5) Fed. Std. No. 102 dated 29 Jan. 1963)

« (6) MIL-T-23426A(AS) Amendment 1 dated 19 Sept 1972

R

@ (7) MIL-T-23426A(AS) Proposed Amendment 2
Reference (a) Contract N00156-72-A-0009 Task Order #0058 Preservation and Pack

aging of Catapult Components and Corrosion Control of Pneumatic

Systems In Marine Environment.
; As part of a study program prompted by. reference (a) an investigation into the ca:
1 for the situation revealed in enclosure (1) was pursued. | l

It was determined that the original packaging procedure, enclosure (2), could in-
. advertently allow shipment of the subject tension bars to the ultimate user (catapult

]
)

| personnel) at a level C protection rather than a level A and would not adequately prote

the bars from corrosion.




NAEC-ENG-7818
_fCawazl-2453IREV, 2.68) 1
y PAGEZ F-
reers ve. tiees APP. F-2 GE F-9

. 3

; A subsequent request for improved packaging level of the tension bars (very critic
!

items,enclosure (3), requiring rigid inspection and testing upon fabrication) was effect
by the release of enclosure (4), requiring level A enclosure (5),packaging only.

A further release .of amendment 1, enclosure (6),reintroduces level C protection

:0 be used in shipment from supply source to shipping point. .This current procedure
L 5 inow allows for the possibility of tension bars to_inadvertently being shipped to user

kcatapult personnel) at the leve]l C protection.

Therefore, it is the intent of enclosure (7) to eliminate any possible misunderstanc

Ing and package the tension bars at level A only from initial supply source to ultimate

1ser in catapult area.

i
.
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|
i
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PLATE me. 11002 App. F-2 P‘GE F’lz ‘ pe
Bl e - ¢§¢en A B e it fj
‘ NCLo S : wiis, e
2 i e A MLeT-23M2EAGS)
8 A LT Ao 2
e, T Ll S et 0L 29 Septemicr 197:
RO i Vi d weo | TR A e : .
gttt v . VILITAXY SPECIPICATION .
*f" - rznszou anxs. ALRCRAFT, LAUY‘HIBG.

ol rhls acgndment fores a part of Htlttury Specification’ e
! .0 T MIL=T=23426A(A8), 13 Novemder 1967, and has been :
p i .* epproved by the Ravnl Air Systems Co::and Depn:tne-:.

p of the Navy. b o o g
4 S R SRRt Al S ' e s D e

. et T rage 12 dan iy

rara;raph 3.1 , Delete and oubs:ttu:e: . }_f;“ {": 7, .7 -

: "s.1 CIenni ng end pressrvation = The hollav pottton ot the Type I
‘tersion bar shall be cleaned in accordance with proccas C=1 02 MIL-P-114
a~d costed with either Type P-1 or P-19 preservotive in accordance with
tMethod I of MIL-P=-116, No preservative cocpound shall be perziticd o
i~ the painted gurfaca of the Typs I tension buro. Type II bars ¢do cot -

| sequire 8 prtlorvntivt compound,*” S g

¢ e ) LN .

1 -

. Paragraph $.32.11 Delets and substitute: -

& v ' ., o . U o .

2 "7"5.2.1 Level A - Tension bars shall bo packaged by lot goztzpll

A lot of tension bars, machined from a single length of bulk stock .
(sy7roxizately 60 bars), shall be unit packaged Method III of MIL-P=-115
using two fibardboard boxes, not exceeding thirty (30) dare per coatainer.’

3!1b~:board boxes shall conform to PPP-B=-635, T)ype CI or SP, Clacs Domnast!c
Trado 279 (s o minimun), Whea corrugsted fiderdoard containers Gre }sr.,
Variaty ['J &9 required. Tension bsrs 6hsll bo seccurcd and cushiomed © . * - -
within cach container by using half elotted, crisscro=s (esg cell typf)

i cuzrtusated fiberboard separators, designaed to hold each bar eaugly encd in |

. aa vpright poaition. A single corrugated fidberboard pad shall be used .

.. t=fey and over (top and bottom) of the load to reinforce the containez.'-
Corruzated fiberbosrd pads shall conform to PPP-F=320, Class-Don=2stic.

ilvhen sraller quanticties of bars comprise a lot, no more tham one lot - .-

I shall be packaged in & unit containsr and o more than tvo Lo:o to a.

‘ 1n:cr=nd1|t. containcr. . g o e ¢

7 oo ¢ . .. N
oY Y . - Py
L » e 5Oy . .® 4

Add :b- toltcving eV pnrngraphl Y ,1_ R A
,~ 'vs,2.1.1 Intarmediate packasing = Two wnit fackaces with no core

2haa thirey (30) bars in cach, unit packaged as specifisd 4n 5.2.1, e%a:
¢ b2 packeged within an {ntermcdiate container ccnforair to PUP=B=64), s
l Clsss 2 for contaats over 100 pouzds or » contsiner confor:ing go PPP=0=L3¢
{ Class Weather Resistant, Grade V3 (as A minimm) foi :inatents p to 1;:. :
i 93“.4‘ . t " ‘

= . ;' . 8 ':u =
\ . 5 .

=N

,{;fo B ) yff'fﬂ._ N T TREEN

.. 'r.».
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Parasgraph 5.3413-"Dalétd and éybdsticuter- >~54 ‘e f" o

o Parsgraph 3:4.11 ‘Dolote AnC‘nubliitu:or "F?“*".”
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tises APP. F-2 i | - i —l
[ MILoTe23426AA8) . ENCLOSVRE & - ere s
ASNDENT ) - - . o wEE . ‘. .
e .on . -!‘ 5 o )
,.'.. T ) . <% - " - e &~
P o ., Page 12 ',~ j i T

>
Paragraph 5.3.2: Delete and substitutes” .z.-n‘ :
"5.2.2 Level C = Tension bars shall bu vrescrvih and pack: -:d*fe-

ohipment in & mannsr that will prevent deterioration or physical da=acc
1a packaged condition during transit from the supply sourcs to tae ship-

ping point. The pack must, as & winimua, comply with rules and regulatinn:

spplicable to the commodity and mode of transjortation utiliszed,”

*5.3.1 levels A and B = Intermediate packs prepared as epccified i
S3.2.1.1 shall be prepared for shipcent by pslletizing or unitizir3 oo
oxpendable wood palletes capadle of dearing loads up to 2407 pounds. A -
mait or palletized load shall not exceed 2400 pounds gross wiigiac. The
preparation of the palletizdd 1cad shall de in sccordance with elth=r
MIl=1+35078 or MIL=-STD-147. Insofar as practicedle, palletized l:cc2s
shsll contain items of one part number, ideatical quentities acd usc ur!-
form 9ize and style psllets. A palletized lcad shall contain co—pletle
1ots of tension bars only." : . .

~

“"3,4,1 Additgenal marking = The followirj spcciol cmarkipzs ghell t-

cyplicd on ths unig and intercsdiste packages as v-ll as om the rcl.c: ssie
3004, :

‘4' ¢ ; e

' (a) Lot number and serial uunbera cn uAit packages; .-
lot nunbers only oo intermediate ccntatner azd
the palletized load. The m=:zking on the e

; palletized load shall prominontly dtcalay tho

. . 1ot nuzbers ¢contained thercon,

(b) Mark unit contairers as folleows: °
@ "TOP = OPEZN TH1S SIDS ONLY"

e . Serial numbers oo bars shall !a e the top o! .
;'-“‘ the container.!or quick 1nspect1cﬂ.

(c) Mark on unit and 1nt¢r=¢diatc co"tairero as tol?nrw

©°* "DDOTIC3 - ISSUES SHALL BE ¥ADR 1% TOTAL IOT -
QUANTITIES: DO KOT BREAX LOTS" i

N * .

.
& C ' [}
* .

e e e e

© 7 . Progect Mo. 1720-503:

ol
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ENCLOSURE 7 7

PROPOSED AMENDMENT 2 TO MILITARY
SPECIFICATION MIL-T-23436A(AS) OF 13 NOV. 1967.

(Esseatial) 5.2.1 Level A - Third sentence, delete "Class Domestic, Grade 27¢
(As A Minimum)" and substitute ""Class Weather Resistant: Grade V3 (As A
Minimum)".
Justificaiion - Unit container becomes 'storage container when user (catapult pers:
nel) removes one from lntermeaiate container in catapult storage area aboard shi!
This area is a salty atmosphere environment and also subject water wash; unit
container may stay in storage there days or weeks depending on frequency of use
and consequently, subject contents (tension bars) to corrosion due to inadequate
protection.
(Essential) 5.2.2 Level C - Delete all reference to ""Level C' and substitute
"Level A" for packaging from supply source to ultimate user (catapult personnel).
Justification ~ To assure packaging will not inadvertently be shipped to user (cata:
pult personnel) in a Level C pack. Field reports indicate this has occurred in the
past with subsequent corrosion damage to these critical parts (tension bars).
(Essential) 5.4.1 Additional Marking - Add the following paragraph -

(d) "Critical item, if opened for inspection, represerve and repackage

at Level A,Only."

Justification ~ Technical instructions insist on the safe physical condition (absence

]

of corrosion or damage) of this item until actually used on catapult.
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ik ik n m/-uts-u) REQUEST FCR SALVAGE ACTION : sum_L o _L
Clmtworted, a271V. 7Y “x: s~..-Ar.l‘ oy = V,_[ . 1Y} u ,.< ta
A Z O/l'-'/ -FS:J V70— oo l=l226 -“/-//'7'7‘

CONTRACT/SIhEDULE SET.N).
s

DeC . /HART AN R
 STISHI-7
o DISCRIPTION CF ACN-CONFOOVANCE

SEVERE RusT THRouwcHogl —A// SVAFACES.
2. A "doto ! po wOT ts59E* vhc T7

VT ¢/// 2 4//’
HAS FEEr] ATTASHED 7o THE #:775Fi4L

K o HE  METELIGL 1S LesATEs A V7414 ;_—;

AT /-..f(../rj//'/-'—- . i

WAPRASTY, ¢ 9 Gl AT
P o : i ‘
.9' /*l-; \:O VWt /:J".".D — : ',_,4': 4/9 | ’

l

11, REDUCTION In PRICE (SPECIFY) 110, If sslvage action s esthariaed. cortrac:or &
= 55 } perasnently seri wnd seprly n,roc’uun: e
for the pert(s) saselved. !

] CIoALTLU=E Cr CutPa’sy Cor 1l 0ag 1

IV, DCASE/SuCP? SUPERINTENDINT REVIEw WOTE: ORIGINALS MUST BE SUBMITTIO FUR FRLIESSIAG ano ouvanc‘

SIONETUP! OF TLRE5-EL™B EPFEINTENDINT
V. WALC DISPOSITION INSTRUZTICNS
‘e APPROVED Ot SaPPROVED

|

e -
e : q
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AN
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e | e
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5. IETT C4R & 235, ISS. ¢ ‘ £ - -
;5 i o NEL /0 =& [~ L (= | om=ces
[F o= s QUONTT FIR ASSASTY | wmemi= -/
oy st Clalus
QUANTITY PS3 CLTAMIT PIPATRIETS
o QUATIIT FIR LEESTDG CE4R / SEIF LIC
\WTIGET : s, el ®Bawds. i
e 4 (ol : el
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K. 2. LA FECCAD CaU) BRSO FOR! 17 (664 Rov ) (FORMIRLT 4 )D-NAC - £302) . .
£ S :
; PACTDS & TRVATIOR DRTA _ B LTS e e
PRESERVATION=-PACKAGING JHALL BE LEVEL "A' AS FOLLOWS: CLEAY IN ACCORDANCE

PROCESS (C =4~ OF SPCC MIL-P-116E. PRESERVE WITH CORROSION PREVENTIVE COY
SPEC. MIL-C-16173D. GRADE _& . PACKAGE INDIVIDUALLY IN ACCORDANCE WITR
METHOD /4 ~}’L OF SPEC MIL-P-116E. ITEMS PRESERVED-PACKAGED AS ABOVE SHALL
PACKED LEVEL "B" FOR DOMESTIC SHIPMENTS AND LEVEL A" FOR OVERSEAS SHIPMEXNT
FOLLOWS: PACK IN A NAILED WOOD BOX, SPEC FED PPP-B-621 CLASS 1 OR CLASS 2 -
. t&n=n, GROUP 1 WOOD, G4E2:D WITH SKIDS ON THE BOTTOM AND BATTENS ON TOP.
AND BATTENS TO RUN THE FULL WIDTH OF THE BOX AND HAVE ENDS SQUARED. BOX CO
TION TO PROVIDE FOR A COMPACT NON-SHIFTING LOAD. {ZZ= PART NIMBER, FEDERAL
' NUMBER AND CONTRACT NUMBER TO BE PRINTED ON THE UNIT PACKAGE.
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. A L
= aND WAEC 9855/104(6-69) REQUEST FOR SALVAGE ACTIOM suur../._ oF __I_i

CUNIRAL 1M/ACTIVITY

I. OLSCRIPTION OF NON-CONFORMANCE i

G.. JWADECMUATE FPRESEAYATip - FIosT STAGE oF

RUST sve 70 Mo passecVAIVE, ANl P %

5 ‘Holploe wor )Ssve® TAG Faz. 0ATED $-7-7+

. Hpe QBEES ATAcHér 7o  THE Afﬂ&ﬁlﬂb. s’
e '-77/5 anTEal 15 locaTiv yn B 3/2- :

AT OA/< NSC.
Um T /‘“’3 4/%( l

! ESEeVS S LL Facka cke
i ﬂbcam m‘s'JD = CLEA‘J,f‘ 174 |
5.  ConTRALT wuPesnTy IS AT (WM EFFECT

(16, If volvage action & ullnnul tentracior sgr
peragncntly nerd oad o-ppl, veproductions of lH

for the pert(s) iavelved. {

16N s U * COMPANY OFF fel AL !

MOTE: ORIGINALS MUST BL SUSMITTED FOR PROCLSSING ARD DISTRIGUT!

11, REORCYION IN PRICE (SPECIFY)

B~ . IV, DCASR/ 80P SUPERINTENDENT REVIEW

SIONATURE OF DCASR/SWOP BUSERINTENDENT
¥, WALC OISPOSITION INSYRUCTIONS £
) o ; D APPROVED D O18arPROVED

EVénEERWE ContMEVT

CONCUR. bATH ReconHanpATion / T
4 i ) AL“ .j“'f‘ :
S (*\ ",.‘./‘ Y ,‘6" !
AN aPRar
r\ 0 f\\ A"é ¢ i
AL |
5 |
!
AT LOWLLY PREPSNLS B NOLC COMMINT mzv:o oY DATE OUAL LI Y5805 bn (f
- e ./ v ‘\ /
Mq ;: /” § b X 4 ) d//—‘? _J )\/ l ‘e
Vi, €CNT AT, OF ) FE (nALC' - J Ll// I
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’




T

T e e e

SND-NAEC-24SSIREV. 2-68) . NAEC-ENG-7818

PLAVE @@, fivez : PAGE F-18

- APP. F-4 e

C-SI89 (PLV. v.2¢) : = i

Yoo Oa ACVIVITY GSFYT OR NIVISION ONTRACT OR SCHEODULL MUMBLF] Msh NUNMLLR

Field Quality & ech, Aero Co, .

NAEC Analysis Br. NF-33 N00156-69-c-1744 70-6053

{nu"nuv NO. srFECITN nouFNCLATURE LoT & BLAIAL wO.(3) TANL f

A414240-1 Unton Nut 4730-901-6287 |6 NMay 197

507::::’ INSPICIOR (NALE ONLY arasow (Reference) SHLEY § OF |
oeen | R, Sinclair BRASO non-conforming material

SYTDN TP WOn-CONTCAMANCE TAVTACH DASBING 17 MECESSARY )

FIELD QUALITY ASSURANCE PROGRAM

. Were iﬁspected to Rev., G at JAX,
o were found not acceptable for the following reasons:

et and intermediate stages of rust on all pieces due to no preservation, i
Piece Attached) i

a, Tech Aero Inc, has gone bankrupt. The RSA represents 500 union nuts,
P/N 414240-1, shipped to JAX,

b. 11009 ea, were shipped to NAEC, These were rejected and returned to
tractor, then reshipped to NAEC, )

NOTES: 1. "Hold, Do Not Issue" tag ¢17 dated 4/30
was placed on materizl,

y S o o 2. This material is located in Bldg. ¢171.
£D ACTICS YO TaiVERTY LCURRINCE 3. Unit Price of pgrt 1; $2 20 ‘
4, Contract warranty is not in effect._ I

f
l
!

l
|

10N In PRICL ISPECIFY)

/e/ R, Sinclair Ext. 3389/3722

97 YHE RSA 1S APPADYED CUNTRACTOR AGAELS TO PACNAGS OwE CONTRACTOR lurrutt- REPACOUCTION OF THE APPAOVE
M CACH FTIECLE COVERED AY TWE MS& &Y THE TIMC OF SwmiIfwEnY

SICRATURE OF COMPAKY OFTIZ1AL

e —— il _j
yifw / ALCOMVIWDATION l
|
S1GNAYURE OF BCAS PCF.
WGIRCCRING COMMINY |
g .9
7 = ..—-;-4’ £ & - 7
- - - '-‘

(Jliss (a s irrmmrrs” LA ATt A ;.:«:——-7 “T s SCLL T
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v . - LB AP I S
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. . ]
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REQUEST FOR SALVAGE ACTION SNIU-I_ OF

G
DNIRACTOR/ACTIVITY

« DESCRIPTION OF wON-CONFORWANCE

6. INADEQRUIARTE
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LAUNCEING AND RECOVERY EQUIPMERT S 3 -
3 | SHEET 0F — < _

'Scc«po b,
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FIELD QUALITY ASSURANCE PROGRAM
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' 1) Boston Shipyard Insp. Report #1674
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4., Contract werrenty is not in effect.

/s/ J, Senkarik
J. Yenkus, ext 3389 :

CLED FUYI0ON ) PRI NENT CECCURPINCE,

e 1P Tii HSA (8 SPeCViD CANTARCTOR SCGRTES TO PACKACT ONf CONTWACICH SUFPLIED REPKOLUCY 10% OF YWRE #Feit
PIIn CaCW PIECC COVIRED FY Te? PUSA AT YWD VIMC OF SHIPMINT

SICHMATUNL Cr CCalfany O7TFICHay

R S S o - ) o S s S s ot | 5 S e B s - 0 i i S v g i

PEYITY [ SECOSMINGAY | ON) s T

SIGMATURE OFf UCss €CF . '
TRSIALIRING COMRTANT e ——

‘('./.!/1/'/“’/.9 R e J":‘f}"‘;‘" &:/1"" ek LA R :

-T_—-,V f b ",4- Py -'.."__.2‘ (,c- e} G S

GPLEDVED rl.‘.’..;‘,_ s eperlew e y e
¢

":‘- &
(’_v/.{.v_t: ed - <£-

/)”L"L 0 /V "~

. ¢ " ™ ad
St D N V4 -.",-_ & e }-.".-.“..'4"4,. K- .
; : o & R B 1R, ——w-ssal o e
@ ;"ZJ‘A’J.T:'w-4‘[/-"”‘ {e,.v.\_,_,’/f—;:._ i a"}q‘. A ,2,...@1_- e/{. o~~~ e
Ers/ =1 ;_1/-"rf°-‘— ,.’.‘,._a/}'-u _J/r-fé“""é: 7= i /d::{

srnt)

| CisarrECY(D

wocgiiridle fnim ko Lreios 2 LYo~ @) ST 0
e S A }7; rCeq / .\

o 40
(F o 4. \
e s it :

4

GG A
L AT i RaWe sy
L .- “tet ‘es o - .

oo tifL i

== e e e s G . ..
LECIRLINING LOVPRTINY FREFATCD 'Y L ,/ SALL ENSINILBING COMWENT FFTROVLYD ".

'.", " /.

il A - 4 - 7 B

7 s S & / / TN O | -

'..Z' ’ 5,‘- ~ %  JSer SR e S A % vw N,

- - B e ——




—

‘.‘:'A '\;.‘ ;

HeuewAEC- 2435(IREY. 2-88) NA'EE-ENG—?BIB

PLave m3. 1) D02 App. F-B PAGE F'zs
| Part Yo, Py // - S "d’ 7 7 25 =L AT 2% ‘/g,/____.{_{{i}/"’__fé’;:__;j

"‘

b.
P
o
A
]
<]

- ol

1m, ///./ LLs. L/’ C o/ e o3 o] |5 |95 T
Txon G E7) s Fop. T2-29F5) | X I X | X
© Swperzeles

= 15 -1
. Cupersoded by cR-30-21 {E-28 (F27 [5-1

: 2ofciT. F=P. PROC. ¥ A e
| C.D. & Acc. Se=e Bule. o o7 LA .

T o.D.C. &Acc.SQ'-ChS- \:‘ ‘Q‘ M‘{i' w!_ 1(2-7074’—}7 YBO _,C-'V~ C“ﬂ' M-F_‘,.';i
o - — I-

{ C.D.G. & Ace.Des.Chg. ¢ 1% 8. 3w Equip/Vessel/FLD. /'M-':‘:l-;. :.—‘—_-

| Serv.Bul. Qty. per thm‘"ld Source Ccle
Serv.Chg. : @y. Per Assy. b ‘7/ “ Unit grice 4

' Qty. per Cat. . : </ || Repairedle

| Des Chg; Qty. par Arr. Gear . Shelf Lifs
| x.0. : Veipht 74/ 34 Oebe. Lo A Dm0 setion
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&vatzon-packag_g shall be Level "A" £s follows: Clean cable fitting in acc
Proc»ss C-1 of Spec. MIL-P-116E, Precserve fitting with corrosion preventive

'RIIL-C-1617BD Grade 2 end wrap with grease proof barrier paper, Spec. MIL-3
A, 1ype 4, Class Z, securely atrtached with pressure sensitive tape. Freser

i1 of Spec. MIL-C-16173D. 1Items preserved-packaged as above shzll be packed
ws: Pack one each cable on a commercial type reel with cable fitting reeled

Cover outer periphery of wire rope with grease proof barrier material, Spe
A, Type 2, Class 2., Cover outsice diameter of each reel with solid blocked

- Item Identification; Federal Stock NWumber to be added to item ioentificano
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::- o uu:uJ"L W TR T YT ONTRACY OR SCRICULE wuu’ﬁm‘:‘;‘
Field Quality & Mack Equipment §
NAEC Abalysis Br,, NF-33 ll156-41035 69-6146
Towcsoaat w0, aFPLCIEE etuinClLatung COV & SFEIAL w0, (81 eodTt .
lod 1 : l
408402-1 Sleeve 12&9:§9§;1¥22___4;3 Sep_16¢
o.n"“" ?sn f-h“ ST arason (l.lcuuco) : SHEEY 10"
nen I Je nnkus - -
AN AT T to-lo-ui'u Eivacw :‘E".’:.'So?';f'.a::%?ﬁ}?!te Eie ; p
FIELD QUALITY ASSURANCE PROGRAM !
8. were inspected to Rev, C at Yokosuka. . -

. :8. Were found not acceptable for the follouing reasons: |

The 3.750*88(2) ineide diameter is chrome plated and the condition of the - |

:dng 1s considered poor. ' !

All surfaces not plated are in the second degree of rust due to absence
ireservation,

This material is in the same condition as previously teported on NAEC RSA
3246,
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. . i GUANTITY PER ASSEMSLY L ACCOUNTAB:LITY
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'. Z QUANTITY PER APRESTING GEAR J REPAIRABLE
’ 516N CHANGE ] RS 72 7&,
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-_.—" . e PACKING 8 PRESERVATION DATA

g?_ rglean in agggrdangg with Progcess €-1 of Spec. MIT-P-116D. Pr
z

' corrosion preventive compound Spec. MIL-C- 161733 £ 2« A0
wrEp i gregse proof barrier material, Spet. NIL-D-XZli i
Class g Sggllfalﬂ atg'lcbgd "'ith QEQ.S.SI"I‘ SEDS]E"!’° fapa E C.
:"in a fiberboard container, Spec. Fed. PPP-B-636, Type II, Cla ‘
4L4Le———?he—box—‘ha%}4ﬁr1x:ﬁ#%:f*secureﬁ-by*t—pe—tcnfornrng—
. PPP-T-60, Type 2, Class 2. l Pack 10 each in a nailed wood box
“PPP-P-621, Class 1, group one wood, designed and cons»ructed
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PAGE F-31

e o
0854 KUNSLR 1

68-6046

Rope nalysis Br, NF-33 156-46677
T fORG/PART MO, AFFECTEO/ MOMENCLATUAL LOY & SERiIAL wO.(3) OATL \
A-92791-27-
1750-0 wire rope 4010-993-1782 30 April 1¢
‘iEES) p (usPLCTOR (NALC ONLY agagon (Relerence) SEET] OF 1
sen ' |F, Belfus
e o &

N-TONTORMANCE (ATTACK ORAS (NG (F WECESSARY)

1 pc. inspected to Rev, 36 at NORVA,
1 Pcs. not acceptable for the following reasons:

etched by the rust in individual wires,

a. Outer periphery of reel docs not have any greaseproof
barrier material applied.

b. Outside of reel has half the lagging wissing.

c. The wire rope is in the first stages of rust and appears

"Hold, Do Not Issue' tag #3 dated 4/30/68 was placed on material,
This material is located in Bldg. #423,

NOTES:

1.

2.

3. Unit Price - $2,170,00
4, Contract Warranty: No

ACTINN TO FACVCuT @RCCUCRENCT

¢ tu PaiCE (SPECIFY)

/s/ FRED BELFUS EXT. 3722/3389

YME RSA IS APPROVID CONTAACTOR AGAECS TO PACKAGE Onf CONTRACTYOR SUPPLAEL KCPRAODUCTION OF YL AfPAO./LD
CACH FPICCE COVERED BY THE @94 AT Tl TIME OF SwIPw(wNTY

SIGMATURL OF COwPANY OFFICHIAL

e / ®tC

Owu(uDATION

SienATURE OF DCAS alr,

INELRING COmWENT
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»Lave ne. tide2 APP. F-10 PAGE F-32
Tart tio. © Ly V4 2
T p50751-27-1750-0 M. T THARWIAANR FRLILE pnm fand .
t — e s T i
(""" DUTICHASE CABLE - W-s | enaif -7 | e-13 Je-131f ear 3T B35 Tikez
Fei . |
Fo' r:010.693-1782-KCAG i
3 erae [9
BRTATIS . 1095112-33-1750 2
LSupcrst ed b o >
: '\"L 507S52-3 ol IR
e = | ¥K- K- | K- LK~ CEY] 2z (3
Afrrcst.ng Gear Repair Proc E woo-2 |uoo-1 | o0 M0D Mores i M-21 £ 52‘ £14-1
iCat Hepair Procedure £ Vaipi i — :
1Cat Dcck Cear & Acc Ser Bull 3 - .
ic.i Ceck Gear & Acc Ser Chg
T .
£ lc" Deck Gear & Ace Des Chg Quantity per Assembly 1l Source Code
.Service Bulletin Quantity per Catspult Unit Price
Service Change ) ¥ 7 A,G, #205 Quantity per Arrcsting Gear Repairable
) Ucight S \} 'Y Ri”]’, Shelf Life
.Deaign Change - || Cube : [4d ‘(20| P.AMN.O.S. Action
e ¢ e e
:E.O. : i Notes ¥ AGA-REF'D AS IDiITICAL TO LOS5112-33
i i et NARCH £/. || SEE 507952-3 FOR NEW PRCCUREAENT FCR BARRI
Component of £
iComponen or M. (St asimit EYUACSTED, bl oo Ns
{ el —e E meawori-3}
3 | for
’ i_ - L —_—~ e o
f%ff lE gr. Data Record Card BRASO Form 17 (Rev 3-65) Foraerly CHD-NAMC-6302 k (se
I ' '
,L——-—-———---»-—_ —_—— — : ———— = - - — e
! /‘f__f,:.y & Packing and Preservation Date
o 1 ec+ed Tro corrosion during shitmant and store
| I The vire rone shzl) be protected f:om corrosion during shi v
phocerving with corrosion preventive tosncund, SFEC. MIL-C-Lt 79[, Grade 1.
"r‘“!"‘”< 219231 ke srnlird pvew tva entiye lencth of the roxe Aria= ta Pirel wn
1d_erz21 cover £1] exnosed wire surfaces and peretrate the crcvices betwean

edmnie, Wive vAns eR21] b~ veund on subsiantisl cormerical time reels. Tove
ravinte~r of re2l with grease proof barrier material, SPeC. i{IL-3-12l1, Grace
240:taide of each yeel shnll be enclosed with solid blocked wood sheathins.
of eheatting &n nd/or lezzingz shall be equal or greater than that of the outsd
flanmes tut not thicker - that newinel 2" lumber and shall be pesitioned so tr
arnd/or izzging touch.il, nrr...u.,..eatning and/or lagging. n(.(:e,.ﬂ Stanl Ihieraw

to iten identification recuirerenis of cm.ring.
1 ) .:3.;-/,,1,; ;”__‘/ é/!-'-':,’._/. bi "
i :5 2 { ‘# \
Yo ‘@*

I
Requlsi
A= |

‘__euso fern 17 (back)
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PLaVE w@, tLi10s2 App. F-lo P‘GE F-aa
Eu {®Ev. g.g¢) X ._‘
M ea &CTivITY oLPY OR BIVISION ONTHACY OR SCHEOULE WUNBLE] W54 KUSTLN

Field Quality &
MPEX Analysis Br. NF-33 | N156-43541 68- 6026
DG /PART MO, AFFECTCO] MOMCNCLATURT ¥ LOT & SLeiaL wo ., (8) BRI

- A92791-13-§QO Cable 4010-663-80&6. 19 Febo 16t
ni:ﬁs‘ InsPLCTOR (MALE ONLY acagon (Relerence) SHEET  OF
‘anRose F. Belfus 1

IOn UV ndu-COnPORwanCE (ATYACH DRA®{NG (P wECESSARY)

"FIELD QUALITY ASSURANCE PROGRAM

-

eces inspected to Rev., 36 at Long Beach, Calif.
eces not acceptable for the following reason:

a. There is rust on wires in strand. Rust sappears on strands towards
de cf wire rope. When rust i{s wire brushed for removal, a visual
iination reveals wires end strands to be etched or pitted because of rust.

:S: 1. '"Hold, Do Not Issue" tag #4, dated 1-31-68, was placed on matericl.
2. This materiel is located in Bldg. 55. i

3. Ucit Price - $316, !

4. No contract warrenty in effect, . i

/s/ FRED BELFUS - Ext. 3722 ,

b A /s/ JOHN BRANCU - Ext., 3722 !

D ACY(ON YO PeIVENY RECURRENCEN

ON IN PRICT (SPCCIFY)

é
l
;
[}

7 YME RSA (5 ACPROVCO CONTRACTIOR ACALELS YO PACKAGE ONC CONTRACTOR SUPPLIED REPRODUCTION OF TumE aPPROVIC
M CACM FICCT COVLRED OV TWE ®8A AT Tul ViMC OF SwIPHMENTY

SICuATURE OF COuPAnY OFFICIAL

——

gge / RECOMIEuDAYION

siewAYURL ©OF DCAS oCF.
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- e ——————————
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LTOLCK G AR & #CC. €= DULL.
. DECK GzAR & ACC. SER.CHG. = :
ust el DL X SOURCE CODE
FMYE S BIIELE TR OUANTITY PER ASSEMSLY . UNIT PRICE
R ET ENRNEE OUANTITY PER CATAPULY , REPAIRABLE
74748 L &G QUANTITY PER ARRESTING GEAR[ 3 SHELF LIFE
5161 C1AaNGE - R e achin
; o pzflr-a.m0.8. n
WEIGHT e L-noj 2-0" :
7EIR PROCEOURE o VNTUTTat iz, J1-e
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PACKING & PRECSERVATION DATA

(OVER)

& Rore SHALL B2 rP.O‘X"C‘I't.D FRO!1 CORROSION DURING SHIPMENT AT X3 STORASE B'I }

PREVENTIVE co'a»om SFEC. MIL-161730, GRADE

¥z (1) (K28 D

C \....;-;:'
: D SHALL B: APPLIDD OVER T™HE z“mc 17%CT:: OF ROPE PRIOR 70 RECLING |
® Al EIPOSED SITE SURFACES AND PLUELTRATL T CREVICES EZowilT N NI .
L W O A COPERCIAL TIPE MEEL. WRAP OUTER LAYEA OF 4178 ROT- 710
SPLAL SPRC. RIL-B-121, TIPE 2, GRADE A, CLASS 2,. COVER o
T T T L . R e T
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Foa ey — ST S .
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4%0- NASC-245S(REV. 2-88) NAEC-ENG-T818
Prav2 me. 11002 App. F_ll P"‘GE F-35

P-RAEC. 5798 (REV. $.62) S ; i .
-r S './'.-L-\no‘(f-‘!'”;'... o /J, - .
|nacTn"s aame Toa TAC 'S Sedd Ty
{156-43863
:PLATT MFG. CC, KAEL (S1) #66-6050 14 Apr
S ST AT 0e. GPMCTL Ting AL
€-13 40808%-2 Track Section ',  FSN 1720-225-0590

ey . QUALITY ASSURANCE PROGRAM
168 pieces inspected to Revision "G'" at BREM.
‘ 585 pleces not acceptable as follows:

; a. Zinc chromate primer is peeling off and pieces are rusting.

iNOTZ:

i 1. '"Hold, Do Not Issue" tag #3, dated 3-31-66, was placed on materia:
= 2. Unit Price - $16.50
l 3. Material is within centractual warranty.

/s/ J. Yankus - Ext. 3722 P

{NF-6 Ref: 2915162 of 29 Mar 1966
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CiT BEcK cean & Acc. TE-oULL 73 gy
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T;_A;JLOK‘ x_f:lu,; nsL . sounce €ooE
 SERVICE BURLFTIN ] “flouanTiTy PER AssEunHTT | & UNIT PRICE
i . oM | S5 lmerarnanie
| "SERVICE CHANGE QUANTITY PER C.Y"u\')}_ﬁ’.é_clj—-} AILRABL
! ‘ QUANTITY PER ARRESTING GEAR cune
; DESIGN CHANGE T | %pg‘ ,7'
e ——— O] I
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i FOR

| EKGR. DATA RECORD CARD BRASO FORM 17 (2-63] (rormsnu 4HD - KAMC - 6302) (ove

i S —TT T = e —e e e - e e — — - e ——

! o R N PACKING & PRESERVATION DATA

' { KO PRZSURVATION RZQUIREQ PACKAGE INDIVIDUALLY-IN 'AccdriﬁLw‘p'-}-,rmz METHOL :
FIL-P-116" D;<IN & COISZRCIAL TYPS CARD EDARD BOX ] PACK 7S Z4CH IN A\T'Aﬂ ‘
SPEC. Fil'. PPP-B~621; CLASS-%.GROUP ON: KOO SSIGNID WITH SKIDS ot E EOT
{ O TOP. SKIDS AD BATTENS 10 no'.-.\m.r. WIDTE OF I acxwvo HAVE CIDS.SQUART i
| __TO PROVIDE FOR A-€%== /CO/PACT, r.ou‘mxmzwn..xm—-m:mnemo**

___NUMEER IS TO BZ ADDXY TO ITEM IDENTIFICATION REQUIREMENTS CALLED OUT ON D
L T ey PP Y e
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i,‘e\‘/f)‘ Gear & Acc Des Chg I Quantity per Assembly Source Code

ivice Bulletin ' Quantity per Catapuld :.j::r "7; Unit Price
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®Le%s a9, t10e: App, F—lz P‘GE F-ae i
s g 1
; RIS i e e GARRENE -J-z..s_z.fs_l
3 n GLVIGQ/PET Q. 4F0LCTED A{} V3
£ .
A 7 L00790-1 Socket Eye Egd FSN 4R1710-315-9631 —

QUALITY ASSURANCE PROGRAM
10 pieces inspected at Revision "E" at Phila. aval .as:.

© pieces not ecceptable as follows:

Picce #1
a. 3-1/4-6 ©1S-2 left hand thrcads and adjoining surfaccs contain a hea:

deposit of rust; also contains a 1/8" inspection hole on the 30° angl
surface.

Pieces {'2 to #8

a. Contain a 1/8" inspection hole on the 30° angle surface. ilole is rot
shown on drawing. i

Piece #9

a. Contains a 1/8" inspection hdle as above but with a broken driil. :

i

NOTE: 1. *“Hold, Do Not Issue" tag #9, was attached to material. :

o 2. Material is currently lccated in bldg. 83. It was off-loaced fro
E USS SHANGRI-LA (CVA-38). _ 5
N : 3. Unit Price - $45. g [ !

/s/ V. COLUMELLA - Ext. 3240 i
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ENGR. DATA RECOD CAPD BRASO FOPM 17 (5-63) (FOIMERLY anD - tin 6302)

(nv

T S IeT———" = — —

OACKIO‘G [ § 'ltl(l\ATION DAIA

Clean all unplnted surfaces i accordsnce with Process C-1 of SPEC. MIL-P-11
pll unplated surfaces with cprrosion prev"ntive cozpound Spec. MIL-C-16173C,
Irdwiduln-y wrap in grease proof bartier material Spec. MIL-B-121, Grede "A
Cless 2. Pack in o nailed wood bex, g/¢ Spec. FED. FPP-B-621, Class 1, (Ye!
Broup _one wood, designed with ekids on bottom end bettens on ton. Skids ond
full width of box end have ends squared. Construction is to hrovide for e ¢
pon chifting load. Weight of container and contents to be ljnited {0 appra:

each. Iten identification is to be in scccrdance with' czh..:l ~i'A" of BRASO
of 18 Jan. 1957. Contract nusber is to be Aidf edded to iten icdentification
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== S cane wa ¢ SERELs L [ Y14 .-‘
SI) SCHEDULE 47494 NAEL (SI) #66-6021 16 Feb 1966
T T T mivieymat 0. areicne nu
: 71-40212-2 Spacer, Inner (Steel) FSN 4RM1710-316-0033
! - i
\ QUALITY ASSURANCE PROGRAM b

ces inspected to Revision G" at San Francisco Naval Shipyard.

ces not acépetabie as follows:
. . 20 pieces are rusty due to tqproper packaging and preservative.
. 20 pieces are in first stages of rusting. i
The 20 pieces are rusted on face lt;as.

1. ''Hold, Do Not Issue" tag 13, dated 7 Feb 1966, was placed on materi:l,

2. This wmaterisl is currently located at Islias Creek, Bldg. 427, off |
load of USS CORAL SEA (CVA-43), ;

3. Unit Price - $6.
4. Revision of drawing to which material was msnufactured is unknowr.
/s/ John Brancu - Ext. 3722

2f: 2618422 of 26 Jan 1966 3

NoT ACCEPBEZLE UNWLESS RUST 1S REAOVE:
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NAEC-ENG-7818
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LRISTOL DYNAMICS NAEL (SI) #66-6014 27 Jar
Ty MY AT 9. MNCTD wRt
MK-7 317434-1 blevis Pin FSN 5306-805-3394

QUALITY ASSURANCE PROGRAM

2/ pieces inspected to Revision "C"..  ./A\. .

?7 pieces not acceptadble as follows:

H

. a.
' > b.

1

1

yCIE: L.

| 2'

: 3.

i 4.

|

1

P e T
L
o0
b
[
™

27 pieces not preserved.
27 pieces rusty over entire part.

"Hold, Do Not Issue' tag #7, dated 18 Jan 1966, was placed on mate

Unit Price - $6.40 ;
Recormend cleaning rust from pieces and preserve as per spec.
Warranty has expired.

/s/ O, DI DOMENICO - Ext. 3722
/s/ J. BRANCU - Ext. 3722

521483 of 5 Jan 1966

A ENGINETZRING COMMENT .

i
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DICAK DIZE ANLDWERIGHT IS NOMINAL WITHCUT [}
ALLOWANCE. FOR NAEC. USE ONLY. —l

PISTON ROD SHALL B% IDENTIFIZD IN ACCOQDANC_E ™
1Nc.\.uD\NG CONTRALT NC. ...
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SND-wAEC-245S(REV. 2-68)

PLAYE wO., 11062 APPo F-le
*NE(C-37SS (REV. 5.62)

e

MCWR 'S g VENALRE'S Bl G TE
6-36975

REL-BIRMINGHAM o NAEL (SI) #65-6093 L1 Bec
i SRAKICL/PAT BQ. AFFICTLY nns

7 504047-1 Cap Assembly FSH 1710-771-1284

QUALITY ASSURANCE PROGRAM
tecesi;spected to Revision "H" at QAK.
{eces not acceptable as follows:
Piece ¢1

a, 7-7/8" diameter x 1/32 deep c'bore has not been incorporated.
b. Surface finish'in 9.502 bore appears to have been reworked by hand. Th
result is an uneven surface.

c. 2.500%.008f diameter bore is 2.505. !

d. 63 finish on spotface around &ll ports is painted.

e. §3-surface finishes on 5' diemeier bosses are painted.

f. 6" dismeter square x 1/2" deep boss has not been incorpcrated. KOTE:
boss were to be 1ncorporated, the depth of the 1-5/68-8 holes will be
undersize.)

g. Surface finish on extreme end of cap is approximately 125 to 150 in liv\
63’required This surface is also painted. ;

Piece #2 ;

a. 7-7/8" diameter x 1/32" deep c'bore has oot been incorporated.

b. Sixteen 3/4-10 tapped holes will not accept 'go'" gage to required depuf
c. Deep scratches in 9,502 diameter bore.

d. 63 finish on spotface around all ports in painted.

e. 63 finish on 5 diameter bosses is extremely rusty.

£. _2 500+ goz diameter bore is 2.507.

¢

g. 6" diameter square x 1/2 deep boss has not been incorporated.

"TUNGINCCRING COMVCNT

L3R S AT 4 Ja-ie IS T Al v AL s
U]
e )
{ j’r/ -./"’"'
E“ ¥ —
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UNCLASSIFIED

NAVAL AIR ENGINEERING CENTER LAKEHURST N J ENGINEERIN==-ETC F/6 1/5
PRESERVATION AND PACKAGING OF LAUNCHER AND RECOVERY SYSTEMS COM==ETC(U)
MAY 78 D BEHMKE, E CAHALL

NAEC~-ENG-7818 NL
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NAEC-ENG-7813
2435(REV. 2-08) PAGE F-48
i
25A NAEL (SI) #65-6093 Sheet 2 of 2 She.
1-5/8-8-3B holes (2 places) have no

Rust and »aint in 3,503 diameter ¢
J. Suriace finish on ex

t been ipcorporated.
'bore.

treme end of cap {s approximately 125 to 150 4»n
This surface is alao painted. ot
WOTE: 1. Pieces have been identified as #1 and 72,
2. "Hold, Do Not Iasue" tag #25, dated 11-10-65, was: attached to mat
3. Unit Price - $695.
4.

Material returned to BRASO stock from USS TICONDEROCGA off-loaded 5)

/s/ E. SCHARNAGL - Ext. 3722
/s/ F. BELFUS - Ext. 3722

)
|

F-6 Ref: 2720542 of 27 Oct 1965
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MANUFACTURERS OF PROTECTIVE COATINGS CONTACTED

G-1 Aeromarine Technology, Inc.
Box 1396
Tustin, CA. 92680

G-2 Ameron. Corrosion Control Div.
201 N. Berry St.
Brea, Calif. 92621

G-3 Carboline Co.
328 Hanley Industrial Court
St. Louis, Mo. 63144

G-4 Devcon Corporation
Danvers, Mass, 01923

G-5 Devoe and Reynolds Co.
414 Wilson Ave.
Newark, N.J. 07105

G-6 Harco Corporation
4600 East 71st Street
Cleveland, Ohio 44125

G-7 Metco Inc.
1101 Prospect Ave,
Westbury, L.I.,N.Y. 11590

G-8 Newage Industries Inc.
815-6 Greenwood Ave.
Jenkintown, Pa. 19046

G-9 Palmer Products Inc.
Worcester, Pa. 19490

G-10 Phila, Resin Corp.
P.O. Box 454

20 Commerce Drive
Montgomeryville, Pa. 18986
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APPENDIX G (Cont'd)

MANUFACTURERS OF PROTECTIVE COATINGS CONTACTED

Quelcor Inc.
Paper Mill Road and Baltimore Pike — P.O. Box 33
Media, Pa. 19063

Spraylat Corporation
One Park Ave,
New York, N.Y. 10016

Thermo Cote Inc.
798 21st Ave.
Patterson, N.J. 07513

Tretolite Div.
Petrolite Corp.

369 Marshall Ave.
St. Louis, Mo. 63119

U.S. Polymeric
700 E. Dyer Rd.
Santa Ana, Calif. 92707

WD-40 Company
5390 Napa Street
San Diego, Calif, 92110

Wisconsin Protective Coating Corp.
Green Bay, Wisc, 54305

.
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APPENDIX H

NEW CORROSION CONTROL TECHNIQUES AND
DATA MILITARY AND COMMERCIAL

""Keeping Corrosion Under Control" Machine Design, Magazine
(9-71)

"179 Years In Sea Water'" Materials Protection and Performance,
Publication, Vol. 1 (1-73) No. One

"Effect of Metallic Coatings and Zinc Rich Primers on Performance
of Finishing Systems for Steel" Materials Protection and Performance,
Publication, Vol. 11 (8-72) No. Eight

Marine Corrosion, Materials Protection and Performance, Vol. 12
(1-73) No. One

Corrosion Rates of Metals, Machine Design Magazine (11-73);
Application Technique for Aluminum Coatings, Claremont
Polychemical Corp.
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Keepmg
>orrosion Under

JOntI‘OI

Almost every corrosion

problem can be solved -

by a generous applica-
tion of money. But in

workaday industry, .

the trick is to meet

service requirements

with the most economical

materials possibie.

RONALD KHOL
; inte Editor

e

=

ANY CONSUMER seeing the salt-ravaged cars on'
Northern streets or the rusted air-conditioner hous- °
ings on coastal cottages finds it hard to cheer
industry’s skill at combating corrosion. But pre- .
cisely because of the corrosive blight so obvious '
in day-to-day living, industrial laboratories have
becnspwrcdtoﬂndbeturmethodstostnptbe
unholy alliance of axygen and metal
Corronun.tobeme.uflrmmbemgunderm

trol. Especially for metals exposed to salt environ- .
ments, protective measures are costly and not totally |

effecﬁve. Also, the dangerous and insidious form
of deterioration called stress corrosion still plagues
missiles, aircrzft, nuclear reactors, and other high-
slrength structures. Yet the persistent and nagging :
farms of workaday corrosion that afflict common |
steels, aluminums, and other commercial metl.ls‘
are now being contained much more successfully ;

thln in the past. ,

Where Low-Cost Counts

Nobody in the fiercely competitive automotive '
and appliance industries throws money around
neesdlessly, so some clues to the best measures

1
|
for controlling corrosion under intensely cost-sensi- ] .

tive conditions can be found in approaches used

in autos and appliances.
Tbealtnrofeoutdregnmmdtbeculphur-

dioxide laden .air of industrial areas have alweys |

caused corrosion on automobiles. But what brought
the problem to a head is the heavy use of sz2it
on winter roads, pnrucululy m the Great Lakes
— /S

Automobile designers apply a variety of coat-
ings, each tailored to the severity of corrosion
-encountered at various locatians on a car. Ording-v
sheet steel not particularly prone to rust is simply
treated with a zinc-iron phosphate conversicn

. coating, and then spreved or dipped with primer-

and finish coats of peint ‘Primary purpose of‘the
. phosphate pretreatment is to provide a surface
that the paint can adhere to, and to prevent cor-,
rosion from spreading if it sbould find its way:
through an opening in the paint. I

APP, H-1 _j
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.quired, zinc-chromste primers are used. Zinc-rich
paints are used where still greater protection is
.needed. The metallic zinc in these paints, if it
constitutes at least about 85% of the pigment,
sets up an electrolytic sacrificial action that pro-
tects the base steel by a mechanism similar to the
one that protects galvanized or zinc-coated steel.
iFinally, ‘galvanized steel is used where utmost
?proucﬁon is needed. Each step provides greater
{protection, but at progressively greater cost.
{ One company, Chrysler Corp., also uses sacrificial
‘anodes, rather than a coating, to prolong the life
;of leaf springs. Thin strips of zinc, placed between
ithe leaves, set up a sacrificial olecu-olyﬂc action
that retards corrosion.

Exhaust systems present a different challenge
because of high heat and acids that form from
lcombusdon byproducts. Here, galvanized steel
provides only about a 20% improvement in service
l!fe over bare steel, s0 aluminized steels are used.
'These steels more than double the average service
meofhnned.mwmoﬁdewmmw
protaction on the “cold” side of t.he muffler,

od steels are used.

-One problem not completely raolved concerns

" the corrosion induced by stainless steel trim in

djacent steel sheet metal (which sacrifices to the

Plastics also are used on some cars as corrosion-
fender liners. But high cost and manu-
acturing problems keep most producers oriented
ftoward steel in this application.
The most important emerging development,
owever, is the electrodeposition of paint, some-
times called paint plating. In this process, parts
submerged in a paint bath, and electric current
then applied to paint and workpiece 30 that
int solids are deposited or “plated” onto the
Pm. electrolytically.
+ The main advantage of this technique is the

complete and thorough coverage it provides. As
Surfaces are covered, they become insulators and
ttract less paint, while areas with little or no
covarage continue to attract the charged solids
lntil they too are covered. The coverage—and

_APP. H-1
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“Where slightly more protection is needed and(jousewife’s Corresion Tes?
‘where weld-through characteristics are mot re-:

The most corrosion-prone home appliance is the
automatic washer. “With the repeated exposure
to water, humidity, and detergents, the washer
makes a pretty good corrosion-test cabinet,” says
one engineer. The only thing missing js-salt and
outdoor exposure, but these ingredients show up
in the environment of window air conditioners

ioperating near the ocean. So in washers and air

conditioners, appliance builders run most of the
gamut of corrosive effects.

Much to their credit, appliance designers have
pretty well come to grips with the problem. In
fact, the major trouble identified by a corrosion
expert at one company is far from earth-shaking.
It is simple edge corrosion that creeps inward
from the edges of trimmed sheet metal. It is un-
desirable only because it mars appearance.

The cause of edge corrosion is inability to get
complete paint coverage on trimmed metal. One
solution is to borrow a leaf from the automakers
book and use electrodeposition. Edge protection
with this process is ¢specially good because the
current density — and thus paint deposition — are
highest at edges.

Another major problem recently solved by wash-
ing-machine producers concerns carrBsion caused
by water and detergents in zinc die-cast pump
housings. Several companies overcame the prob-
lem by switching to injection-molded glass-rilled
plastic housings.

Some engineers expect an increase in the use
of plastics to control corrosion in functional parts.

However, they recommend caution in substituting -

plastics for metal since plastics have their own
particular drawbacks.

So that air conditioners can hold up under the
general effects of outdoor exposure, housings are
usually made of galvanized steel. Electrodeposi-
tion of paint, however, is now opening the possi-
bility of substituting ordinary painted steel for the
more costly galvanized material.

The corrosive conditions for clothes dryers, re-
frigerators, and ranges are not as severe as those
{or washers and dishwashers, so manufacturers
ake advantage of this fact to save money on the
ﬂnishmg treatments. A dryer or a range, for ex-

mple, might get an ordinary iron or zinc phos-
phate pretreatment, while the washer and dish-

ﬁ-esumng corrosion protection—are so good, in washer usually get a more costly microcrystalline
fact, that electrodeposition may place painted steel | zinc-calcium-phosphate treatment.

in many applications now dominated by galvanized

by

e

g At least two major treatments are used for the
nside tubs of dishwashers, which are subjected
not only to strong detergents and hot water, but

also to a high-temperature bake-off. Some mnnﬂ
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facturers feel that plastic-coated steel is satis-
factory here, while others elect to use porcelain

I 'enameled steel.

Picking a Finish ,

The paints applied to appliances are also tailored !
‘to the end-use. Interior components not visible to
the casual viewer simply receive a primer. An
epoxy primer, for example, is commonly used.
‘Some epoxies and urethanes, however, tend to
veliow, so many companies do not specifv them '
for finish coats or exterior surfaces where color
retenticn is important. Thus acrylics, which are
.more expensive, often are used for the finish'
exterior coat.

Air conditioners are unique among home ap-
pliances in that they must withstand direct ex-
posure to sunlight in addition to rain, snow, and

_-dlm.s- mwﬂe‘cﬂg-—ﬁs—m PPl g Mﬁ? lsmms m SR spray, while other he', -
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i mm"ymodud andsbo-s tarnish a‘

g\-:no&zed and-sealed, remaims clur. £ Prcto -

rusamb!y-ct&actrve. tnnophesphm aat:m
has been combined with 8 resin emulsicn -
sprovide ¥ mmﬂﬁ%iackw “Phe

facturers of air conditioners generally shy away

m epoxies for parts exposed to sunlight because

traviolet radiation causes chalking and a powdery
ook in epoxies. Although the chalking adheres
‘ﬁghtly and actually provides superior corrosion
resxstance homeowners don't care for the ap-
pearance. As a result, the acrylics and alkyds 2re
normally used. Some designers, however, are think-
ing of switching to epoxies anyway—and then
implementing an ‘“‘educational campaign’ to assure
the buyer he is getting a good finish.

Many times, a minor amoun: of corrosion can
be tolerated. In refrigerators, for example, mest
of the functional parts are hidden tfrom view. Since
the corrosive environment is not severe and the

iresulting oxidation is usually only superficial, the
finishing specifications can be quite loose. In short,
:if the rust doesn't bother anyone, dcn't worry

‘about it.
.occasional industrial or salt atmospheres. Manu-:

The same is true in automotive parts, Aluminu:l
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CORROSION CONTROL i 13

I
'die castings used under the hood, for example, if ™ Finally, Types 316 and 317 with 18% chromium
left unprotected acquire rather . unsightly—but|and 12% nickel, are the costliest (at prices of
functionally harmless—splotchy white corrosion around $1.00 to $1.50 per pound) and most cor-
oroducts. If the part is high in the compartment rosion resistant. These grades commonly are used
where it is seen every time the hood is opened, in sea water and 'in certain acid environments.
it generally is finished with a.conversion coating.| Stainless steel generally has good corrosion re-
(1f it sits low in the compartment and is not gen- |sistance in oxidizing environments because an oxide
erally on view, it ptobably receives no surface ifiim- on the metal provides resistance to further
Itreatment at all. The exceptions are zinc die cast- S R
‘mss. which usually are at least conversion-coated. s, - o fNS

I
‘Slainless and Not? So Stainless

When conversion coatings, paint, zinc coatings, []
or aluminum coatings don't fill the bill for protect- .
:ing steel, the logical next step is to investigato|
istainless steels. There are more than 60 grades of ¢
stainless steel available in a wide range of prices. }
The expensivé ones provide-excellent corrosion g
resnsta.nce while  the lower-cost varieties aren't &%
qmte so “stainless.” it

The factor that indicates the corrosion resistance ‘e;
of a stainless steel essentially is jts chromium g@,}
.content; the more chromium, the more corrosion & =8
iresistance. The grades generally considered to have =4 o 1
high corrosidn resistance contain from about 11% % Z =
to 30% chromium. Grades near the low end of this -'" ik

for their lustrous appearance. Grades near the!

high end provide maximum resistance to corrosion E"“""-”. °P°"_ﬁ°" produces a vast improvement in t
but-are quite expensive. -<—<Ti-riciic - wmil ~ corrosion resistance of painted surfaces. These
- enclosures for electronic controis are being painted
W de was ot
41;0;1 {;‘g %th" lomi“u:ns:::dxc:n for a{yopu: by electrodeposition at the General Eiectric General

Pu
53 cents per pound. This grade is widely used| oo °°"_"°" Department.

for machine parts, chute liners, fasteners, slides,| =7 B = 2.3 i R
and other such partsreq'uiringcbicmore corro-| X" EH . Ex¥Rs = 53
'sion resistance than ordinary steels. - i i 7 N

v
F o

D

b4

\{
]
)
y T

I,
ad

| Recently, “muffler” grades with- 9% to u% T
ichromium have been introduced at prices of about| = B2 ¥ -;;.;a
i32 cents.per pound. As.the name implies, these: . &% =

low grades are used chiefly for exhaust compo-
‘nents on automobiles. They are not well suited
ito: decarative -uses - because - they -tend ' to . look:.
.streaky, especially i!pohshed, and in nlt airtbcy
‘take on a light rust.” -

g #‘-ﬂ?
AR i

Sl ofy 0

43
After Type 410, the next majcrjumpincost 1 at
'and performance is-to the famous 18-8 series, in-| s} o
‘cluding Types 302 and 304, with 18% chromium, % &% : & 2
and 8% nickel. These provide ngmhcant COrTo-| *r " ¥ 5‘5 ,Gc.i IR o A- =
ision resistance and are widely used in food and| g 2 4‘.. e P} T it R !.“-i

::::::;gl’:c‘;’:; . m;mmm Every other leaf in this disassembled automobite
spring is a zinc-alloy interleave that inhibits corrasion

Jhousehiold appliances, and in architectural trim.| in the steel main leaves. ~After 99,573 miles of

‘But the cost, at about .60 cents per pound, IS/ testing by the Chrysier Corp., the corroded ends of

'roughly twice that of the lowest grades. . the interleaves reveal sacrificial action.
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ideterioration. Stainless generally resists nitric acid,
for example, but hydrochloric acids atmack it, and
chlorides pit it

APP. H-1

t can withstand either extremely!
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No firm solution is yet in sight, but two 23-]
proaches are to find better materials or to regulate
operating conditions so that they do not promote

: corTosion so readily.

“The problem is further compounded by the fact

dilute or extremely concentrated sulphuric acid,| that turning to stainless steel probably won't ofier

but middle-range dilutdons attack it

Stainless steels with less than 16% chromium| cracking in these alloys.
| nickel alloys wouid probably do the trick, but then

:acquire some rust in sea water, but the initial
‘stzining doesn’t progress much, and the metal
maiatains its corrosion resistance. However, ma-

rine orzanisms cannot be allowed to grow on the:
. scrubbers to remove harmful agents after they

| leave the boiler. But the sulphur dioxide and chio-

‘metal because they induce pits which break down
‘the corrosion protection.

If stainiess steel does not provide enough cor-
‘rosion protection, the next choice is usually a

a solution because chlorides cause strass-corrosica
Even more expensive

there is the question of whether the high_cost could

[ be justified.

Another avenue being investigated is the use of

' rides in the gases make the water in the scrubpers
very acidic. These acids attack virtually all com-

‘high nicksl or a cobalt-base alloy. This puts you; monly used metals. As a result, plastics are being

jin a cost range of about $2.00 per pound and up.
Or perhaps titanium might be called for. Titanium,
‘in fact, is one of the best of the common metals
.for resisting salt-water corrosion. Or maybe some
jother corrosion-resistant materials such as silicon-
iross, graphite, and zirconium may be suitable.
Finaliy, at the top of the order—as far as re-

sistance to acid corrosion is concerned—is tantalum, ;

ithe workhorse of the chemical industry for coping
iwith acid environments. Although practically a
isemiprecious metal, it is widely used and has a

.resistance to acid rivaling that of glass. In fact,|

. investigated. They hold up fairly well so long as

.they do not overheat. And so it goes, each
proposed solution bringing its own set of draw-
backs and potential failings, until hopefully some
ideal material or mix of materials will be found.

Other corrosion problems lurk undetected for
years, only to surface later when remedies are dif-
ficult. Some of the earliest nuclear reactors, with
10 years or so service behind them, are beginning
to age a bit. And some of the stainless steel piping

in these reactors is developing stress-corrusion
cracks—a long-term corrosion problem not fore-

'the biggest competitors with tantalum in the 5¢en When the reactors were built.

ichemical field are giass and two plastics, poly-
ivinyichioride and Teflon.

Tantalum, however, is’
not universally corrosion resistant because it is| - ; : L :
'attzcked by strong alkalies. But alkaline materials/Tosion is possible, finding the most economical

An Elusive Optimum

Even when virtually complete control of cor-

'provide no particular problem in corrosion engineer- means of control often is difficult. If you want
'ing bacause they can be handled quite well by com-'long-lasting bright trim on a product, should you

‘mon grades of steel. '

The Cost Crunch in Action ' |

Many—perhaps most—corrosion problems are

combated simply by trying one material after an-,

ther untii the right combination of cost and cor-,
rosion resistance is found. Thus, some of the'
mos: difficult design jobs involve trving to provide:
the proper cost-effectiveness on the first go-around.

A case in pgint involves pollution-control work,:
‘and specificélly the design of waste-heat boilers.
The objective with these boilers is to’burn garbage:
‘and cried sewage to produce steam which, in turn,:
jwould then be used to generate electric power.

*“The corrosion problems involved in the opera-
tion of these boilers can be quite severe,” accord-;
ing to a researcher at Battelle Columbus Labora-,
tories, where studies are underway to find a
soiution. The waste materials to be burned con-!
‘tzin many types of salts and chemicals, which!
,are carried by the flue gas to the boiler tubes|
tuhere they cause accelerated corrosion.

use plated steel or stainless steel? If you want
corrosion-resistance on some machire part, should
you use electroless plating, or should you fiame-

Ispray it? The answer hinges not only on the per-

formance and costs of each, but on whether the
appropriate equipment is available.

Some manufacturers admit, for example, tkey
would rather use galvanized steel rather than con-

ventional conversion coatings and paint, but they

are locked into a system by their investment in
plant facilities. By the same token, some would
prefer to use electrodeposition instead of more
costly galvanized steel, but again are committed to
a specific approach because they don’'t have the

.equipment reguired for a change.

Thus, the battle of the pocketbook goes evea
beyond mere engineering data and tabulations of
finishing costs. Through it all, knowledzeable oui-
siders give industry high marks for its work
against corrosion. A scientist at an independent
research laboratory sums it up this way: “Engi-
neers in industry try very hard to control corrosion.
In fact, it's surprising how hard they try.” _|

- ——— —o o - ——— s e s
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) Conventional methods of in-plece corrosion protection are
both cumbersome and expensive, and many are not appli-

cable to the protection of in-plece piling. An investigation bt 2

' covering more then 25 years has shown that with a novel
. patentsd method of protecting stsel piles in place, »
minimum service life of at lesst 25 yeers with little or no
maintenance can be expected.

a life of 179 years for thin watll (0.048-inch) steel tubing in

carrosion rate of 0.0002 inch/yesr (ipy). The success of
fieid and !aboratory tests provides a definite potential for]
the economic protection of steel piles against corrosion.

Wrepping Procedure

with polyvinyl chioride (PVC) wrappers stiffened by rigid
ralled up by mesns of a ratchet wrench to provide a tight
hermetic sesl around the pile. The wrappers are provided

same proven process that has been used commercially for
'tne successful protection of wood piles against attack by

= A
“ls THERE s maintenance procedurs which will guarantee

ssa water? Perhaps not yet, but tests of steel pipes,|
protected by 30-mil wrappers of polyvinyi chloride, had a| :

Briefly, the Pile-Gard! method is to encircle the piles >
'longitudinal pole pieces. The pole piecas are mated and| 438

fitting, smooth, wrinkle free encassment that creates a, *,

with watertight seeis st the top and bottom of the module &
and further secured to the pile with metal bands. This is thel

NAEC-ZNG-7818
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| |79 Years in Sea Water ?

CARROL M. WAKEMAN,® JOHN W, STORER,** and ORVAL E. LIDDELL"""

-l
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Figure 1 = PVC encapsulation protecs wood piltes from am

marine borers since 1957. The method enables one or two
{men to attach a modular wrap, up to 16 ft iong, either
| above or below water, in 2 matter of minutes (Figures 1 and
[2). i

i Initial studies of wrapped wood piles showed that it
was easy to create positive seals which would prevant either
‘oxygen or water from reaching the substrate. This develop-

| A . .
‘ment {ed to the same wrapping procedure for the corrasion
protection of steel members in an aqueous environment.

marine borers.

]

|

APP. H-2
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TASLE 1 - Results of Quantitative Corrosion Tests economical. The most important applications would b
encasemaent of stesi piles under wharfs and offshore dr

- Sare lem) Wagrt (g) Weigm (g) Low tg) 'G5, @sPecially where conventionsl protective metho
the intertidal and splash zones give uncertain results
3 3272596 20.0768 199194 01575 , ;
) 358x458 16.0040 158995 010es V&Y high cost.
s 3230x548 17.6336 17.5233 0.1003
6 213x495 15.0125 14,9564 0.7V Congiusions

) Steel piles will not corrode in a marine environm:
When the wraps were removed, the steel pipe under- |they are wrapped with PVC in the manner prescribed it
neath was silver bright with no visible signs of corrosion,: article; a minimum service life of at least 25 years «
Sancing marks were as evident as they were prior to the;expected with little or no maintenance.
test. The coupons were remeasured and reweighed. Corro-; Wrapping in-place piles costs much less than
sion rates computed from the data shown in Table 1 were ventional coatings because (1) materials and labor cos
as follows: Coupon 3, 0.0001 ipy; Coupon 4, 0.0003 i;:y;'i somewhat lower than with the usual coatings, (2)
Coupon 5, 0.0003 ipy; and Coupon 6, 0.0002 ipy. Coupon, superficial cleaning of the piles to remove sharp projec
3 had been alone under the lower wrap which had trapped a: is necessary, (3) a modular wrap can be appiied to a 1€
;-.;maller amount of water and less oxygen. iin-place pile (in the air or under water) in from 20 1
|  The smaller amount of corrosion indicated by these low{ minutes, and (4) the surface of the piles do not have
rates was believed to be due to a very small leakage of water dry in order to apply the protective wran.
through the plastic wrinkles beneath the end seal bands, it

teing ditficult to-provide hermetic seals on 3-inch test pipe. ¥
it is very unlikely that wrinkies would develop on larger o ]
diameter piles. Uhlig® reports the corrosion rate of pickled — SR eekRssl ol
steel in sea water st Cape May, N. J., 1o be 0.0038 ipy for ~ Role-up pole piece
continuously immersed stee). e PVC wrap
When these test results are interpreted from a practical ?‘E"-’-‘-’3‘-.'=‘€-§':-“:'§E'-.“
istandpoint, it may be seen that the average life expectancy
of a PVC protecred pipe, of the thickness given in these )
itens, would bc about 179 years—providing the PVC jacket f 1 Section A-A
‘would remain intact that long. From past experience, the A A
iantic:i;:med service life of a PVC membrane should be well == Aluminum bends Foam seals
lover 35 years. No tests to date thave limited the life of PVC. : M Coupon &
| o PVC wrap
iControls & i |4 Cowpons
' The ends of the test pipe were not wrapped. This was = 8 ~~ Aluminum band,
to compare the corrosion rate of bare steel with that ' NI
protected by PVC in exactly the same environment. i o Coupon 4
©  The bare end of one of these pipes was cut in two after J { Atuminum bends
ts 1-year exposure. The corrosion rate of the bare steel was 4 Foam seals
0.016 ipy, with a predicted life of 2.8 years. This compares E_»_'/'."
with a rate 0.0002 ipy on steel protected with a PVC ]
wrap-predicted life~179 years, o P s i
The very low corrosion rate of the unprotected steel & & SHGP0
was somewhat of a surprise as it turned out to be only —L Aluminum band
about 1/3 of the rate reported by others for similar - no seal
locations. Evidently, the marine fouling animals (prolific in 18 Bortom tine
the clear water off Catalina) had offered a measure of ;bﬂ‘!‘, : / :

protection, ;
Based on the extremely successful resuits of fong term

‘service testing -§hd detailed examination,of commercial Figure 3 — Test zmsermbly for quantitative measursment)

installations, the PVC wrapping of submerged metallic ©f corrosion loss undér PVC wrap.

structures has proven to be completely feasible and

(. : R

o ———— - w
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| .Effect of Metallic Coatings and
Zinc Rich Primers on Performance
of Finishing Systems for Steel

M. H. SANDLER, U. S. Army Aberdeen Research and Developrient Center,
Aberdeen Froving Ground. Md.

ILITARY VEHICLES are exposed to a wide variety of neld site is approximately 1/2 mile inland fror
corrosive climatic environments. Among the more severel breakwater and is subject primarily to rain and sur
iexposures are salt atmospheres such as sea coast sites &n rain forest site is approximately 4 miles inland i
:humid tropical weather conditions. In November, 1968, the tropical evergreen forest composed basicaliy of 3 ti
Coating and Chemical Laboratory was requested by the U, tree growth ranging from 20 to 125 ft in height
S. Army Tank-Automotive Command (TACOM) to conduct. exposure here is primarily humidity and rain.

an exposure prograin to determine the effect of metallic

goated steels and _zinc_rich_primers on the corrosion .

behavior of finishing systems for automotive sieels gxposed L Asﬁe?::?pedmem were 4 x 12 inch panels ¢
to severe climatic conditions: _ifollowing metals:

__ The tropical sites selected were a breakwater marine y o1 rolled steel, No. 20 gage (Federal Specifi
with yery high atmospheric salt content, an open field, and QQ-5-698).

s rain forest located at Fort Sherman, Panama Canal Zone. 2. Hot dip galvanized cold rolled steel, 20
For temperate zone exposure, the test fence at Aberdeen commercial quality, 1.25 oz/sq ft (0.5-1.0 mil zinc/sid
Proving Ground, Md. was. used. Panama is “P’id“‘d 3. Electrolytic zinc coated cold rolled steel wit
representative of most tropical environments, having con+ mj zinc plate/side. Minimum coating weight 0.10 oz
sistently high but not extreme temperatures, high humidity, 4. Aluminized steel, Type 1, 20 gage, hot dip ¢

approximately 130 inches of rainfall a year with monthly coating weight per side 0.5 0z/sq ft (0.001 inch alum
teans in the rainy season (May to December) from 12 to)side).

22 inches and in the dry season (January to April) from 1.4
to 4 inches. The monthly mean temperatures range from 80| Surface Preparation and Painting
to 82 F with a daily range of 8 to 11 F. The monthly mean Surface preparation includad solvent cleaning,

SianioRis

and abundant rainfall. The Fort Sherman area averagesion poth sides with sluminum silicon slloy. Approx. -

relative humidity ranges from 77 to 86%. Although the
.1 percentage of cloudiness is high, there are few days without
some sunshine. Christobal, just across the bay from Fort

primer (MIL-P-15328), and chromate conversion co
for the plated steels and zinc phosphate (TT-C490,
1), wash primer, and sandblast for the cold rolled

Sherman, averages 6.3 hrs/day with monthly totals ranging'Panels with each surface preparation were primed
from about S hrs/day in June, July, and November to about|specification alkyd-phenolic (MIL-P-8585), vinyl
8 hrs/day in March, P-15930), and epoxy (MIL-P-52192, MIL-P-23377) s
The breakwater site is situated at the junction ofland topcoated with specification semi-gloss olive drab
Limon Bay and the Caribbean Sea. The specimens at this(enamel (TT-E-529) and vinyl lazquer (MIL-L-1¢

site are exposed to constant spray of salt water with a salt iresulting in a total of 8 primer-topcoat systems for
fail for | year being calculated as 4514 Ihjacre.! The open [gurface preparation. In addition, a group of, sandb
S ————

steel panels were primed with a specification brgani
Note: This article is a revision of 3 paper of the same title presented ’

at the 1971 NACE Western Region Confercnce. Copies of lmfr?‘;h pqmer (MIL.P.46H.)S) and a proprietary S
onanal paper are svailable for $4.00 from Materials Protection and TiCh Primer for comparison to the plated steels. Th
Fer:irmance, NACE, 2400 West Loop South, Houston, Texss|Primed panels were coated with the two previously

tioned topcoats and vinyl-alkyd emamel (MIL-E-1:
A.p.p.t 5-3_ - _'

77027
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lSurface condition ratings wers based on ASTM D m
for corrosion alone and for cormr iion accompanied
blistering and on ASTM Method D 714-56 for bliste

l TABLE 1 — Surface Preparation and Finishes

B

bm.u Properstion

- $olvent clesn 1:1 by volume shohatic nephtha (TT-N-95) —

i ethylene glycol monoethy! ether (TT-E-781). lone.

{ Sand blast SSPC-SPS-52T, blast clesning t3 white metal. % In general, n“"!gs of 5 and 4 are considered to pro

' atisfactory protection. Panel evaluation cannot alway

| L8328 Primar (washi pretrestment (Formula 117 for menaisl  'clearly defined by numerical rating, cspecially when
MILC.5541 Cheiicel tilms and chatnical film materials for al condition of the specimen falls at the border of

possible ratings; thus, the number assignea is left to
judgement of the evaluator. For this reason, the rating
'specimen was not .considered complete uffTil 1t receivec
Cleaning methods and pretreatmant of ferrous surfaces ‘same numerical rating for 2 consecutive rating periods.

ond sluminum slloys, Type 1), Grade C, Class 2.

| Chromste corwersion  Proprietary for geivanizing.

TT-C-490 (Type 1)

for organic costings. is of particular concern in ratings of 4 and 3 since
_Primen .former is considered satisfactory and the latter un
3 , MiL-Pgsas Primer caating. low ‘factory. Therefore, until two consecutive ratings wer:
| MiL»15930 ot o B et e rsame or lower, the specimen was considered to have
i higher rating.

j MiL-£52192 * Primer costing, epoxy. Reproducibility among replicate specimens was ¢
} MIL-P-23377 Primer coating, 8poxy polyamide, chemical and lent in most cases. Although there are occasional excep
solvent resistant. to be found in the data, the scope of the program
P it ot Wl R H16 1. cons!dered sufﬁgnently brfnd to show genera_l trends a
provide a meaningful guide for the selection of sui
tnorgenic zinc rich Proprietary. finishing systems. As expected from previous exp
T 5studies,2 »* the breakwater is by far the severest site
TT-€-529 Enamel, slkyd, semi-gloss. ' the major cause of failure being corrosion and/or blist
SR ol S at the score. This is sho\?n in Table 2 which list
el . = percent of systems with ratings less than 4 for each ¢

MIL-E-13515 Ensmel, vinyl sikyd, semigloss. rating elements.

H Test results indicate that hot dip galvanized

l properly finished will offer the most effective coq
resistant system for severe environments such a:

. e alkyd and vinyl-alkyd coated panels were prepared

atmosphere and sea coast site. This is followed in des

ith and without a tie coat of wash primer. Surface
reparation and finishing systems used are listed in Table 1.
The test panels were given the applicable pretreat-
ents, and the coatings were spray applied using an
putomatic spray apparatus to assure film uniformity. Wash
Eﬁmer, MIL-C-15328, was applied to a dry film thickness
etween 0.3 and 0.5 mil; zinc rich primers between 2.0 and
.5 mils; and all topcoats 0.9 to 1.1 mil except when
pplied over the proprietary zinc rich primer which
required two coats or a thickness of 2.0 mils to obtain a
uniform appearance.
I

‘Exposure
! In July, 1966, the specimens were placed on exterior
_!exposure"at the four test sites. The racks at the break water
‘face north in the direction of the prevailing trade winds;
'those in the open field and rain forest face south. All were
ymounted at an angle of 30 degrees. The racks at Aberdeen

ing order by aluminized steel, zinc rich primer on
rolled steel, electrolytic zinc, and cold rolled stee]

differences between the metallic coated steels are muc
pronounced under less severe exposure with the galve
steel, aluminized steel, and zinc rich primed cold

steel being generally comparable followed by the el

lytic zinc and cold rolled steel.

With regard to metal pretreatment prior to pai
wash primer was more effective with the hot dip galv:
steel than the chromate conversion coating under
exposure of the sea coast, whereas comparable perfor
was noted at the other sites. The reverse of this was tr
the aluminum coated steel, i.e., MIL-C-5541 chroma:
was more effective than wash primer at the sea coa:

TABLE 2 - Failure Mode After 40 Months’ Expos
(Percent of 106 Systems Rated!

:Provin; Ground face south at an angle of 45 degrees.

: Aherdeen
3 Brwkweter  Rain Forest  Open Field ' Grov

[Evaluation g
{ At approximately 6 month intervals for up to 40""'::':.",“ :: a,' ’; ,:
jmonths and yearly thereafter, the panels were examined forgurtsce only ] [ 7 4
Yot sl conchtions [ k] a a“

icorrosion and/or blistering at the score and for general]

isurface condition and were given a rating from 0 to § with:
{0 being the worst rating. Score ratings were based on none;

Lio 1/4 inch corrosion and/or blistering from the score.|
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However, as indicated earlier, the hot dip galvanized

substrate provided the most effective performance with §
systems still rated 4 or better at all sites after 40 menths

- exposure vs 2 systems utilizing gluminized stee] (Table 3).

Truck Body Experiment

On the basis of the data obtained after 13 months’
exposure, TACOM contracted for the experimental fabrica-
tion of three truck bodies (cab and bed) with conventional
cold rolled, aluminized, and hot dip galvanized steels. They

" were finished with a primer topcoat system consisting of

MIL-P-8585 zinc chromate primer and TT-E-529 semi-gloss
enamel. Metal pretreatment included zinc phosphate
TT-C-490 for the cold rolled steel, chemical conversion
coating MIL-C-5541 for aluminized steel, and wash primer
MIL-P-15328 for the hot dip galvanized. °

The vehicles were sent to the Canal Zone and placed in
operation in January, 1967. They were used daily in every
day transportation of men and materials and were rotated
monthly between users. In this manner, the vehicle was
used for ] month on the Atlantic coast of the isthmus
where rainfall averages 130 inches/year and the atmosphere
is salt laden; for another month on the Pacific side where
annual rainfall averages 70 inches; the third month the
vehicle was used by a crew of a special project with the
vehicle being driven on both sides of the isthmus. The
vehicles were used on both improved and unimproved roads
and exposed to jungle conditions as well as those of a
moderately industrialized, urban area. They were washed
weekly with cold water only.

After completion of one year of service, the vehicles
were inspected, and the following observations made:

1. The galvanized steel showed some rusting at welded
areas where the galvanize had been burned away during
welding. The truck bed was in excellent condition with no
signs of rust even when the paint film had been damaged.

2. The aluminized steel also showed some rusting at
the welded areas. The truck bed was beginning to show
some signs of rust where the paint film had been damaged.

3. On the cold rolled steel, the welded areas were
rusting the same as the other two vehicles. However, where
paint was damaged on the truck bed and other areas,
rusting was quite evident. The sill of the driver’s door,
where the paint had been worn away, also showed
noticeable rusting. This was not the case with the other
bodies. .

The same trends were also noted at the 2-year
inspection period.

TABLE 8 — Systems Rated 4 or Better at all Sites,

40 Months’ Exposure

. Mot Dip Galvenized Steel

Pretrastment Primer Topoost
MILP-18328 MiL-P-8888 TT.E4%
MIL-P-18328 MILPE38S MIL L 1644086
MILP18328 MILPS2192 6829
MIL-P18328 MILPE2192 MiIL.L-16488
Chromate conversion MIiLP 82192 T7.8829

Aluminized Sest

MILC8841 MIL.P 8388 MIL.L-14488
MILP.18328 MIL-P-18930 MIL-L- 16488

NAEC-ENG-7818
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| - Lennox on Marine Corrosion

The following is an exclusive MP&P interview® with T. J. Lennox, Jr., a

research chemist in the Marine Corrosior Section, Physical Meraliurgy
Branch, U. S. Naval Research Laboratory, Washington, D. C. Lennox hoids a
BS from Wagner College, Staten Island, N. Y., and is accredited as an NACE

i Corrosion Specialist.

i Q. Whar are the primary corrosion
. mechanisms which occur in the marine
. environment?

A. The marine environment shows no
‘ Jimitations on the types of corrosion
LA,
. that may be encountered. Depending
' on the metal or ‘alloy being used, the
* design of ths structure, and the spe-
cific local conditions, one may en-
counter the following types of corro-
sion: crevice corrosion, exfoliation,
gealloying, pitting, galvanic corrosicn,
efosion-corros.ion, stress _corrosion
cracking, corrosion fatigue, stray cur-
rent_corrosion, and anaerobic bacteral
cortosion. Generally speaking, the
~. 2 < 2
most serious corrosion in the marine
environment is of a localized nature.

j Q. What alloys are commonly used
offshore? What are their specific limi-
tations? - ’
! A. When one considers auxiliary equip-
ment in addition to the offshore struc-
ture, many metal alloys are used. Of
course, the primary metal is structural
steel. Auxiliary equipment may be
constructed from aluminum alloys,
stainless steels, galvanized steel, alumi-
nized steel, copper alloys, and in some
instances where high performance in
the unprotected condition is required,
upgraded stainless steels, specific cop-

*The views expressed in this interview are
not to be construed as being the official
opinion of the Naval Research Laboratory
or the Department of the Navy.

3 r---.,. e e

- - -

’

per-nickel alloys, or super alloys may
be used.

These materials other than per-
haps some of the super alloys may
corrode in several different ways. Gal-
vanic corrosion cun occur between
many of the alloys. Pitting and crevice
corrosion will occur on many of the
aluminum alloys. Some of the higher
strength aluminum alloys may exfoli-
ate in the marine environment. Being
ampholeric, aluminum alloys may also
cathodicaliy corrode from an exczssive
amount of cathodic protection or
stray current. The common grades of
stainless steel are very susceptible to
crevice corrosion and pitting under
relatively quiescent conditions in sea
water. Some of the precipitation hard-
ening stainless steels may also be sus-
ceptible to hydrogen cracking. The life

of galvanized -steel and aluminized- -

steel is limited by the zinc or alumi-
num coating thickness. Many of the
copper alloys will dealloy in the
marine environment. High strength
steels, aluminum, and titanium alloys
may also be susceptible to stress corro-
sion cracking.

Q. What new materials and/or design

.concepts are being used in the con-

struction of offshore platforms?

A. There are many instances, especial-
ly on auxiliary equipment, where the
material selected may not be a new
material, as such, but it may be new

———— O = = -

APP. H-4
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for the application. Unfortunately,
there are very few metals or alloys
which are corrosion resistant under all

conditions in ;Fe marine environment

. without . some type of protection.
" Matenals that are resistant genexa“y

have drawbacks sucmigh initial
cost and dilficulty in fabrication.

" The availability of sound methods
of applying cathodic protection from
galvanic anodes of magnesium, zinc,
ané aluminum or impressed current
systems in conjunction with protective
coatings has been and will continue to
be the basis for providing corrosion
control to most offshore structures
that require a long life span. The
design’ concept of installing a galvanic
anode cathodic protection system
using massive size anodes for long life
certainly appears to be a well thought
out and useful procedure.

Q. Whar are the most important fac-
tors to consider in inaterials selection
for offshore structures?

® Life desired.

® Strength requirements.

® Fatigue and stress corrosion
characteristics.

® Inherent corrosion resistance to
the many types of corrosion possible.

® Protective coating requirements.

® Cathodic protection require-
ments.

® Velocity conditjons. 3

® Erosion-corrosion effects.

©® Possible ice damage to protec-
tive coatings and cathodic protection
system. x

® Storm damage.

® [nitial cost.

© Maintenance costs.

NAEC-ENG-7818
PAGE H-13

APP. H-4

One of the major problem areas in
the marine environment involves the
unwise choice of malérials for many
dpplications. Under relatively quies-
cent sea water conditions, the com-
mon grades of stainless steel will
severely crevice corrode or pit. The old
concept of avoiding crevices as a
remedy to this progslern' i1s without
merit. Generally it is not practical to
d_e_si_gn a crevice free structure. Even if
one attempts to eliminate crevices in a
structure, new crevices may be fo
by the sealant or shield material. In
addition, crevices can be formed by
the casval attachment of a material
with a shielding capability such as
marine fouling.

-
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Corrosion Test Results After 12-Yeor Exposure
New data are in on continuing longer a metal is exposed to the
ferrous-metal corrosion tests atmosphere. For iron castings,
conducted by American Society the 12th-year rate is only about
for Testing Materials. 14 that of the first year.
In 1958, specimens (324) e Ductile irons appear to exhib-
" were set out at five different it insignificantly lower corrosion
test sites, which included rural, rates than either ferritic or
industrial, and marine atmos- pearlitic malleable iron. .
pheres. [EXposure reports were o Pearlitic matrices tend to have
made after 1, 3, and 7 years. some 60 to 75% of the corro-
For the 12-year report, sets of sion rates of comparable ferritic
triplicate samples were removed materials.
from the test sites for evalua- e Surface appearance is not a
tion. sound basis for evaluating the
Caution is expressed by ASTM extent of corrosive attack.
concerning the application of e Machined ferritic and pearlitic
any atmospheric corrosion test malleable irons suffer 12 to 25%,
results. Nevertheless, the fol- higher corrosion rate than the
lowing general conclusions were corresponding unmachined irons.
drawn: e An addition of 0.5% copper
® Corrosion rates diminish the to malleable iron improves its
i
corrosion resistance by about -
20%. The benefits of alloying 1
appear to increase with time. ‘
e One-year exposures are not
sufficient to predict trends, be-
cause the rates of corrosion
change over long time exposures
for various metals.
e Higher alloy additions, as in
‘the Cu-Cr-Ni (Corten) mild
steels, reduce the rates of at-
tack suffered by conventional
unalloyed mild steel to below
the levels of a malleable iron
alloyed with 0.5% copper.
e All materials are attacked
most severely at the ocean site,
Twelve of the 15 ferrous al-
loys tested were cast as l45-in.-
thick plates. Two of the alloys
were ductile iron, 5 were fer-
ritic and 5 were pearlitic malle-
able iron. i
|
ALUMINUM PIGMENT PASTES are formulated to have high
metallic pigment content 1or use in electrostatic spray coatings
without shorting the equipment. Claremont Polychemical Corp.,
39 Powerhouse Rd., Roslyn Hts, N.Y. 11577.
APP. H-5
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APPENDIX J
CORROSION CONTROL RESEARCH DATA BOURCES

COMMERCIAL AND MILITARY

National Society Corrosion Engineers

.2400 West Loop South

Houston, Texas 77027

Corrosion Science

Pergamm Press

Maxwell House, Fairview Park
Elmsford, N.Y. 10523

Materials Protection and Performance
2400 W. Loop South
Houston, Texas 77027

U.S. Naval Research Laboratory
Marine Corrosion Section
Washington, D.C.

U.S. Army Aberdeen Research
and Development Center
Aberdeen Proving Ground, Md.

Department of the Army
Army Materials and Mechanics Research Center
Watertown, Mass. 02172

Defense Supply Agency
Defense Documentation Center
Cameron Station Alexandria, Va. 22314

The Engineering Index Annual
Engineering Societies Library
345 E. 47th St. N.Y., N.Y. 10017

NAEC-ENG-7818
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APPENDIX J-1A
NATIONAL ASSOCIATION OF CORROSION ENGINEERS

TYPICAL REPORTS OR PERIODICALS LISTED

Corrosion Course Reports

Principles of Corrosion :
Industrial Methods of Combating Corrosion
Coating Specification, Application

Basic and Applied Corrosion Research Office of Naval Research

Problem Solving with Plastics. Twenty-one papers cover the use of plastics
in process industries. Included are descriptions of major corrosion pro-
blems and discussions of how plastics can be used to solve them.

Coatings and Linings for Immersion Service. Prepared by NAEC Unit
Committee T-6A on Coatings and Lining Materials for Immersion Service,
the book gives comprehensive information on topics such as safety, surface
preparation, inspection, curing, and others.

Corrosion Abstracts Covering World Wide Corrosion Control Literature
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2.

3.

4.

5.

DEFENSE DOUMENTATION CENTER
ANNUAL ABSTRACTS INDEX

TYPICAL REPORTS LISTED

Problems with Anti-Corrosive i’aints and Coating Systems AD877189
Corrosion Studies of Rust-Inhibited Hydraulic Fluid AD863478

Recent Development, Corrosion and Compatibility-Coatings AD869538
Sea Water Corrosion Protection of Metals AD877290

PRESERVATION-~Investigation of Corrosion Prevention Behavior of
Preservatives AD871681

Corrosion Bibliographies-List of Publications AD863915

Reports and Documents Relating to Corrosion AD872779

~
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ENGINEERING INDEX - 1970 VOL. 69 ANNUAL
TYPICAL REPORTS LISTED

CORROSION CONTROL

1. Metals to Resist Corrosion
B. J. Sunter, Australia 09439

2, Evaluation of Coatings
W. A. Hutchinson 19572

3. Reaction between SOy and Wet Metal Surfaces
N. G. Vannerberg Sweden 27853

4. Symposium on Basic and Applied Corrosion Research
38380

5. Rust preventives. Selection and use; G. G. Levy; ASTME Eng Conference-
Eng Matls Finishing & Coating-Collected Papers v 69 Book 8 May 5-9
1969 paper FG69-113, 14 p; It is very important that parts be clean
and dry prior to being coated with rust preventive compounds. Should
residues of chlorinated or sulfur containing cutting oils or metallic
chips be left on the parts prior to rustproofing, the results can be
disastrous, in that the rustproofing material will not stick, or cor-
rosion can occur under the film of rust preventive.
20906

0
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K-3
K-4
K-5
K-6

K-7

K-10
K-11
K-12
K-13

K-14

K-15
K-16

K-17

PAGE K-1
APPENDIX K
NEW PROTECTIVE COATING DATA
SPECIFICATION SHEETS
MATERIAL NO. MANUFACTURER*

No. 81 & No. 82
Prob

Carbo Zinc II
190HB

201 Devran
Catha-Coat 302
105SF
Quelaqua

1075
SC-1074B-1
SC-1090
8C-270

N-4 (55)

Thermo-Cote I
Thermo-Cote 149

Thermo-Cote 149A-11

Protexo-Cote V-12

Protexo-Cote BL

PC-8151; PC-8152

MAEC-ENG-7818

Amercn Co.

Carboline Co.

Carboline Co.

Carboline Co.

Devoe and Raynolds Co.

Devoe and Raynolds Co.

Metco Co.
Quelcor Inc.
Quelcor Inc.
Spraylat Corp.
Spraylat Corp.

Spraylat Corp.

Thermo Cote Inc.

Thermo Cote Inc.

Thermo Cote Inc.

Thermo Cote Inc.

U.S. Polymeric

-
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NEW PROTECTIVE COATING DATA
SPECIFICATION SHEETS

(Cont'd)
MATERIAL NO. MANUFACTURER*
K-18 PC-8220 U.S. Polymeric
K-19 PC-8230 U.S. Polymeric
K-20 WD-40 WD-40 Co.

* Addresses Listed in Appendix G.
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AMERON
5 Corrosion Control Division
SUBMARINES | Brea, California 92621
- . "/'
RECOM- | NUMBER AMERCOAY TOTAL DRY
MENDATION* | OF COATS PRODUCT L S ek APPLICATION METHOD
EXTERIOR 5
4 : .
KEEL TO WATERLINE €5
. [} 1 No. 83 Primers . Polyamide-Cured Epoxy 2 Airless or Conventional Spray; Br
1 No. 84° | Polyamide-Cured Epoxy 6 Airless or Conventional Spray; Brt
12 | Navyapproved = . - . -:
sntifouling LM |
TOPSIDES :
| 1 No.83 Primers { Polysmide-Cured Epoxy 2 Airless or Conventional Spray; B:
1 No.84s ° Polyamide-Cured Epoxy b Airless or Conventional Spray: E:t
INTERIOR = Y

TANKS, BALLAST

1 1 No. 81 Primer¢ Polyamide-Cured Epcky 2 Airfess or Conventional Spray, Big
‘ 1 No. 82¢ : Polyamide-Cured Epoxy 6 Airless or Conventional Spray. Br
|
;i; o 1 l“ No. 78 . Coal Tar Epoxy 8 Airless or Conventional Spray; Bry
| £ : 1 No.79' Coal Tar Epoxy 8 Airless or Conventional Spray; Bry
‘ VINYL FOAM OR ASBESTOS INSULATION
I | 1 2 r No. 1768' ] Water-Based Flexible Vinyl l i Conventional Spr, _}ay Brush; Roller

'Almsm—llmmg of mel surfaces is Mmel as pnw surface ptewation for all Amercoat Marine Coating ncan-eumou

+ .
¥
o e
A .
- {
. . s &
. '/ i .
» . ' [

1 Conforms to U.S. Navy Specification MIL-P- 3 Conforms to U.S. Navy Chapter 9190 as a
© 23236 (Ships), Type I, Class 2— Coal Tar self-curing inorganic zinc silicate coating ap-
. Epexy. Also acceptable for use on U.S. Coast proved for application to hulls above water-

l Guard vessels. line, decks ani superstructures of U.S. Navy

— —— A — - yps s P -

[

over post-cured inorganic 2inc 2pp

MIL-P-23236.

6 Conforms to US. Navy Specifi
23236 (Ships), Type |, Class 1— Jl
il _Suziame Ctaal

Chin Tonk

d




4AND-NAEC-24SS(REV. 2.68)

PLAVE m@. t1vez

—

e e

DIVISION

Specialty Products

NAEC-ENG -7818

APP, K-2 PAGE K-4

PROB

T

lapping aluminum platelets.
high humidity and mild chemical fumes.
which can easily be removed with solvents when desired. :

ECOMMENDED USES: Protection of pipe threads, bolt and nut threads.
gency repair of damaged protective coating films.
to prevent rust streaking.
down equipment bases,

VOT RECOMMENDED FOR: Exposure to solvents, immersion applications.

SELECTION DATA

ENERIC TYPE: Corrosion resistant complex of rust inhibitors.

ENERAL PURPOSE: Protect sharp edges of bolt and nut threzds where rusti

, will prevent disassembly.
barrier composed of a unique rust inhibiting binder and thousands of over-

A brush coat of PROB forms a corrosion resis

PROB prevents seizure and corrosion causec
PROB is a permanerntly scft film

Em
As a sealant in crevici
Protect pump frames, bases; all types cf bolte

_HEMICAL RESISTANCE:

Expocsure
Acids

Alkalies
Sclvents
Salts
Water

FLEXNIBILITY:
Excellent

Fumes

SURFACES: Clean or previously rusted metal surfaces.

TEMPERATURE RESISTANC
Continuous 200°F
Non-continuous 250°F

Good
Good
Fair
Excellent ;
Excellent :

ABRASION RESISTANC!
Poor ;

l

|

WEATHERING:
Good

SURFACE PREPARATION: For optimum performance, wipe with rag to rem

PRINER REQUIRED:
None

COMPATIBILITY WITH OTHER COATINGS:

loose dirt from surface.

TOPCOAT REQUIRED:
None

Will adhere to epoxy esters, al

coatings,

L

la7i.

vinyls, acrylics,catalyzed epoxies, phenolics, oil based and olecresincu

24,00 i
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SPECIFICATION DATA
liOI...I.DS CONTENT: * THEORETICAL YIELD:
By Wt. 82% 2% 1232 mil ft. /gal.

By Vol. 77% % 19,
*THEORETICAL COVERAGE PEF

FILM THICKNESS PER COAT: ' GALLON: 176 sq.ft. /€ 7 mils d
; 9 mils (wet)
7 mils (dry) NOTE:*Material losses during appli

cation will vary and must be taken in
consideration when estimating job re
quirements.

LOLORS: Aluminum only.

APPLICATION DATA

METHOD OF APPLICATION: Brush (In pint units a brush is supplied in the tc
o of the can).

MIXING RATIO: 1 package system, "DRYING TIME BETWEEN COA"’
‘ Normally only 1 coat required, -
"INAL DRYING TIME: Coating remains desirable may be topcoated imn

permanently soft -- may be easily re- diately or any time thereafter.

moved at any time with Carboline SHELF LIFE: 1year minimum.
Cleaner #2 or xylol.

[HINNER USED: None required.

(4

ORDERING INFORMATION

EOST: 1's Pints

! PROB -$38.00/Case of 4 $39.00/Case of
i ; ,
BHIPPING WEIGHT: FLASH POINT: (Cleveland Open
4 gallon Unit 38 lbs. PROB 102°F :

Case of 12 Pints 14 1bs,

The technical data furnished is true and accurate to the best of our knowledge. However, no guarantee of accuracy §
ui‘:.li“ll or implied. We guarantee our products to conform to Carboline quality control. We assume no respon li_biliil )

Arsrnenmn Aadacnnnman me iniveles oneelbics Seao

s i A S e r
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| SELECTION DATA

|
IENERIC TYPE: Self curing, zinc-filled inorganic coating.

he coating oonsists of a basic zinc silicate complex. (Fur-
jshed in two parts, Base and Zinc Filler, which are mixed
st before use.)

ENERAL PURPOSE: A virtually permanent patented
organic zinc base coat that protects steel galvanically,
iminating sub-film corrosion. Has outstanding application
Foperties. -

ECOMMENDED USES: Carbo Zinc 11 is used as a single
bat protection of steel structures in weathering and marine
kposures and as a base coat for crganic and inorganic top-
bats in more severe services. Excellent for the interiors and
kteriors of storage tanks containing fuels and organic sol-
pnts. Has many-uses as a maintenance primer, with or
lithout topcoats, depending on exposure. Used widely in
hemical plants, paper mills, refineries and coastal or salt
trmospheres including offshore structures. Carbo Zinc 11
fnforms to Los Angeles Rule 66 and Bay Area Regulation

OT RECOMMENDED FOR: Immersion or in direct ex-
losure to acids or alkalies.

EMPERATURE RESISTANCE:

faximum — Continuous 750° F

faximum — Non-continuous 800° F

flinimum — Below minus 60° F

MPACT RESISTANCE: Very Good

LEXIBILITY: WEATHERING:
air Excellent

ABRASION RESISTANCE: Excellent. The abrasion resis-
:ance of Carbo Zinc 11 increases as the coating ages.

- .— SPECIFICATION DATA - ———-

|
JOLIDS CONTENT: Bywt.80% % 2% .
VOLUME OF DRY FILM — THEORETICAL: 1000 mil ft.

r gal. kit.

rILM THICKNESS PER COAT: 3 mils

OVERAGE ®* PER GAL.KIT — VOLUME OF DRY FILM
THEORETICAL): 333 sq. ft. @ 3 mils. As measured by
tandardized Mikrotest or Eicometer.

NAEC-ENG -7818
PAGE K-6

CARBO ZINC 11

U.S. Patent 3,056,684

SURFACE PREPARATION: Remove oil and grease d¢
sits. Commercial blasting is satisfactory for non-immenr:
service. White blasted steel is required for immersion ser
other than solvents. Pickled steel may be used. S
pickling processes vary :obtain specific Carboline rec
mendation.

TOPCOAT: (Optional) — Can be topcoated with epc
epoxy-coal tar, vinyl, acrylic, silicone, modified phen
and chlorinated rubber types. Consult with Carboline
specific recommendations.

APPLICATION DATA
TEMPERATURE AND HUMIDITY: (During applicat
and drying.) Temperature 0° F to 200° F. Rel. humidit
as high as 95%. Can be applied over slightly damp surfa

SUGGESTED CURING TIME: At 50% relative humid
(Prior to placing in immersion service or before apph
topcoats).

85° F or higher - .- 6 — 8 hours

60° F to 85° F 8 — 12 hours
40° F to 60° F 12 — 16 hours
0° F to 40° F 16 — 24 hours

For solvent immersion service allow 48 hours at 75°
higher. - . .

NUMBER OF COATS: Normally one.
METHOD OF APPLICATION: Spray. May be brushec

touchup. v
SHELF LIFE: 9 months minimum.
COLORS: POT LIFE:
Gray and Green 8hours@75° F

THINNER USED: Carboline Thinner #33 (up to 1 ¢
per galion.)

ORDERING INFORMATION

JURFACES: Steel, cast iron, galvanized steel, stainless cost PER GALLON: FOB Xenis. Ohio — Net 30
-Iteel, aluminum. '
&OMPATIBlLlTY WITH OTHER COATINGS: Use over
‘incoated surfaces, Carbo Zinc 11, Carbo Weld 11 and other
Jinc coatings as recommended.

A 5's 1's
Carbo Zinc 11 Gray or
Green (Kit) $12.80 Net $14.20 Net
Carboline Thinner #33 2.65 Net 3.20 Net

-THEORETICAL .COST..PER SQUARE.FOOT .- BA
ON VOLUME OF DRY FILM: 3.84¢ (3 mils)

THEORETICAL COST PER MIL FOOT: 1.28¢,
FLASH POINT: (Cleveland Open Cup)

Carbo Zinc 11 Base Gray or Green 7
Carboline Thinner #33 14
Carbo Zinc 11, mixed and thinned, ready

to spray 8
SHIPPING WEIGHT:

. Lalaa Mila .G T - J
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' CARBO ZINC 11 RESISTANCE TABLE ',
CLASS A CLASS B CLASSC |
CONTINUOUS HEAVY FUMES OUTSIDE .
FXPOGLARE IMMERSION LITTLE, OR WEATHERING
NO SPLASH, ANDMILD |
OR SPILLAGE FUMES
ALTS Without Topcoat Fair Excellent E xcellent ; |
X With Recommended Excellent E xcellent Excellent : 1
Topcoat : f
] Without Topcoat Excellent Excellent Excellent |
Ot VENTS With Recommended Excellent Excellent Excelient
Topcoat !
RESH AND Without Topcoat Good Excellent Excelient '
I‘.\AL'I’TER With Recommended
Topcoat Excellent Excellent Excellent
Without Topcoat Not Recom- Not Recom-
.CIDS mended mended Good
With Recommended | Not Recom-
Topcoat mended Very Good Excellent
Without Topcoat Not Recom- Not Recom-
: .LKALIES mended mended Fair
b2 With Recommended Not Recom-
B Topcoat mended Very Good Excellent
1
¢ Class A Class B Class C :
:ECOMMENDED :
OPCOATS OVER Carboline 188 HB, All of Class A. Polyclad 935 Tie All of Class A,
ARBO ZINC 11 190 HB, 180 HBW, Prenoline 305 Coat plus top- and B.
191,3912. Polyclad 936-1, coats of Carboline Versikote 53,
Carbomastic #14 2c. Carboline 3630, 1294 or Polyclad Carboline 330
936-1 4631, 4674, 4

OUTSTANDING PROPERTIES OF CARBO ZINC 11

_er insoluble 20 minutes after application.

1 be placed in immersion service within 6 hours.

‘00° F.

-slication can be made at 0° F and on surfaces as hot

curing solutions are required.

vents sub-film corrosion. Protects galvanically.

1 be applied at thicknesses up to 6 mils per coat
hout danger of “‘mudcracking’’ or loss of adhesion.

7. In chemical and coastal areas has longer life expecte

than heavy galvanizing.

{

8. Unnecessary to neutralize, wash or scrub surface prio
topcoating.

9. Carbo Zinc 11 Gray does not contain lead or lead c¢

pounds.

10. Carbo Zinc 11 Gray and Carbo Zinc 11 Food Grace a;
non-toxic and can be used in food plants lor immers
and non-immersion service.

JON: Tank linings may be cleaned with steam. water or mild detergent solutions. Do not use acids or alkalies. l

he technical data furnished is true and accurate to the best of our knowledge. However, no guarantee of accuracy
\ given or implied. We guarantee our products to conform to Carboline quality control. We sssume no responsibiiity
coverage, performance or injuries resulting from use. Liability, if any, is limited to replacement of products.
sape and rnet Aate ohaum ara anhiant ta rhanss withrmin neiae aatina
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CARBOLINE 190 H

SZLECTION DATA SPECIFICATION DATA

ENERIC T?PE: Epoxy-poiyamide. Catalyst (curing |[SOLIDS CONTENT: By Weight By Voit
nt) added prior to application. Carboline 190 HB 76% +2% 58% + 1

-, NERAL PROPERTIES: A high build coating having | FILM THICKNESS PER COAT: 4 — 6 mils
'celient resistance-to-salts-water-alkalies and weathering-{ - — ~— - ————— - — = —- o . — —.—
s very good resistance to mild fumes of acids and sol- | THEORETICAL YIELD: 930 mil ft./gal. of mix
F\ts. The cured film is tough and abrasion resistant. Can ¥
applied at thicknesses of 4 — 6 mils in one coat. Applica-

n properties are excellent. Has a low cost per mil foot. | THEORETICAL COVERAGE®

PER GALLON OF MiIX:
COMMENOED USES: Carboline 190 HB is used | 233 sq. ft. — 4 mils
deiy as a topcoat directly over Carbo Zinc 11 for ex- | 155 sq. ft. — 6 mils
sures to salt, alkalies, water and weathering. Also used
er hot dipped . galvanizing and other inorganic zinc *NOTE: Material losses during mixing and applica
batings as recommended. Specific uses include offshore | will vary and must be taken into consideration when «
Lilling structures above and below waterline, ship and | mating job requirements.
rge exteriors, coastal installations. Also for protection of .
uctural steel and equipment in chemical plants, pulp [SURFACE PREPARATION: Surface must be clesn
ills, water and sewage plants, refineries and many other | dry. No pre-treatment of hot dipped galvanizing is neces:
dustries. except for removal of oil, grease, dirt, and other contam
tion.

OT RECOMMENDED FOR: Strong acid exposures.
COLORS: Stocked standard colors are White, Gray 7

EMICAL RESISTANCE GUIDE: 724 and Yellow 627. Other colors available on spe
Splash and Mild order and are not returnable. If a light color, particul.
posure Heavy Fumes Fumes white, is to be used over dark coatings, including fi
= Faixr Very Good | Carbo Zinc 11, more than one coat may be requirec
ialies Excellent Excellent | obtain uniform hiding.
olvents Good Very Good
alts Excellent Excellent | GLOSS: Flat.
fater Excellent Excellent
|
‘EMPERATURE RESISTANCE:
i o APPLICATION DATA
lon-continuous 275°F
METHOD OF APPLICATION: Airless and conventic
GLEXIBILITY: WEATHERING:| spray. Brushing may be used for small work, or touch
! Good Good
; GUNS: Fluid Tip Air Cap
‘BRASION RESISTANCE: Very Good Conventional Spray
Binks #18 or #19 2 66 66 PE
;kJRFACES: Carbo Zinc 11, hot dipped galvanizing, or| DeVilbiss P-MBC, )
ther suitably primed surfaces. or JGA I 704
OPCOAT REQUIRED: None. May be topcoated with| Airless Spray :
rboline 1294 to upgrade weathering resistance, or for, Graco 021" orifice and
gher gloss. - : 2200 psi.
MPATIBILITY WITH OTHER COATINGS: May bj MIXING RATIO: (By volume): _
Sad Aicanttis Auar Parkn Zine 11 ratalured snavise ad Carboline 190 HB Comnnnent A 1 aalion __]

.
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[DRYING TIME BETWEEN COATS: THEORETICAL COST PER MIL FOOT:
3! 18 hours @75°F, or 0.88¢ (Black)
i : 10 hours @90°F 5 0.95¢ (Gray)

INAL DRYING TIME: 2 days @75°F
THEORETICAL COST PER SQ. FT.:

4 HELF LIFE: POT LIFE: i e
0
18 months 8 hours @75°F Carboline 190 HB Black 350 e ,
THINNER USED: Carboline Thinner #15. For hotand/or O o€ 190 HB Gray abe_ - i !
windy conditions, use Carboline Thinner #33. (Up to 1
quart per galion.)"
; SHIPPING WEIGHT:
ORDERING INFORMATION ) 2's 10's
; Carboline 180 HB 27 ibs. 132
s - - Carboline Thinner
. COST PER GALLON: FOB x;?’.., Ohio Nc,to’::O days 415 S s il a5 15
Carboline 190 HB S ' Car:;;m e 91bs. (1's) 45 Ibs
Black $9.30 Net $8.20 Net ; :
Carboline 190 HB
White, Gray 720,
Gray 724 9.95 Net 8.85 Net FLASH POINT: (Cleveland Open Cup)
iCarboline 190 HB Carboline 190 HB
Yellow 627 10.55 Net 9.45 Net Component A 170°F
Carboline Thinner Carboline 190 HB
#15 2.90 Net (1's) 2.35 Net (5's) Component B 130°F
Carboline Thinner Carboline Thinner #15 930F
#33 3.20 Net (1's) 2.65 Net (5’'s} Carboline Thinner #33 140°F

The technical data furnished is true and accurate to the best of our knowledge. However, no guarantee of accur
is given or implied. We guarante€ our products to conform to Carboline quality control. We assume no responsibi’
for coverage, performance or injuries resulting from use. Liability, if any, is limited to replacement of produc
Prices and cost data shown are subject to change without prior notice.

RANT ARANTEE OF ANY KIND IS MADE BY SELLER, EXPRESS OR IMP D, STATUTHR
NORILAW OB OTHERBWSE INCLUDING MERCHANTARILITY AND FITNESS FOR A PARTICIUIL AR PURFE
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;foducf Daota Sheet ' FORMULA 201 DEVRAN

iBofon using this product, read the GENERAL EXTER|OR PR'MER

"INSTRUCTIONS FOR DEVRAN® COATINGS ond
;.h. appropriate DEVRAN® SYSTEM BULLETIN.

}TYPE Solution Epoxy
LACKAGING Two components supplied as a kit;
f Available in 5-gal. or 1-gal. kits
COMPONENT RATIOS BASE to CONVERTOR

Field Mixing 4-1/2 gal. 1/2 gal.

or 9/10 gal. 1/10 gal.

PRE-MIX TIME None
,Lov LIFE 24 Hours at 77°F.
DRY.TO-RECOAT TIME , 2 hours minimum at 680F (200C) under good conditions
FLASH POINT Over 80°F. Tag Open Cup
SOLVENT MD-1931 DEVRAN® All Purpose Thinner
GLOSS Flat
DRY FILM THICKNESS 2.0 mils
: BUFF LT. GREEN GRAY WHITE DAl
COLORS:
il MD-1936 MD-1936 MD-1936 MD-2786 MD-
: . g::::” - Cream  Cream Cream  White Cre.
5 MD-1938 MD-1937 MD-1939 MD-2787 MD-
i i E:}::" o Red Green Gray White Blar
SPREADING RATE (theor. 3q. f1./gal.) 361 361 361 359 361
|
WET FILM THICKNESS (in mils) 4.3 4.3 4.3 43 .43
SQ. FT. PER GAL. € 1 MIL DRY FILM 123 723 123 718 123

iuer WEIGHT PER GALLON (in Ibs.) 11.0 111 11.0 11.0 10.9
[v—l’ PER 5Q. FT. & 1 MIL DRY FILM(Ibs) 010 .010 010 .010 01C

e
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L TYPE

PACKAGING

Field Mixing
PRE-MIX TIME
POT LIFE

DRY TO TOUCH

FLASH POINT
SOLVENT

GLOSS

- COLORS

Color

Color

roduct Data Sheet

ore using this product, read the GENERAL
TRUCTIONS FOR DEVRAN COATINGS ond
oppropriote DEVRAN SYSTEM BULLETIN.

COMPONENT RATIOS

DRY TO RECOAT TIME

WET FILM THICKNESS (in mils)
DRY FILM THICKNESS
-
Paste: Catalog No.
Reducer: Cotalog No.

SPREADING RATE (Est. Prac. Sq. Ft./Gal.)

NAEC-ENG -7818
PAGE K-11

APP, K-6

Poge P 302

Dote  Oct. 68 .-?
|
|
1

l CATHA-COAT FORMULA 402

Modified inorganic zinc self curing,
plus excellent recoatability

In 1-gal. piggy-back kits (with zinc
powder in paste form, merely stir in
Reducer or mix on mechanical shaker)

PASTE to REDUCER
4/5 gal. 1/5 gal.
None

24 hours at 77° F.
1/2 hour min. at 680F (200C) under good conditions
4 hours min. at 680F (200C) under gaod conditions
Over 80° F. Pensky-Martens Closed Cup
MD-1931 DEVRAN All Purpose Thinner

Flat

1-8

3.0 (minimum)

GREEN BROWN DARK GRAY
MD-3062 MD-2860 MD-2855

Green Brown DARK GRAY
MD-3063 MD-3063 MD-3063
Clear Clear Clear

200 200 200
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- All surfaces to be coated shall receive a Near White Blast Cleaning. This shall be at least

~Painting Council, 4400 Fifth Avenue, Pittsburgh, Pennsylvania).

APPLICATION

4ND-NAEC-245S(REV. 2-68) NAEé-ENG-7818
PLAavE me. ft10es il P‘GE K-12

- APP. K-6

CATHA-COAT®FORMULA 302 '
MODIFIED INORGANIC ZINC - SELF CURING - PLUS EXCELLENT RECOATABILITY!

TYPE ;
Catha-Coat Formula 302 is a modified inorganic zinc coating, self curing, which is extremely!
effective in preventing corrosion attack on ferrous metal surfaces. Due to its high zinc content,’
Catha-Coat Formula 302 provides effective cathodic protection to the steel surface to which it is:
applied, and at the same time contains excellent recoating properties not found with self curing|
100% inorganic zincs. One of the special features of Catha-Coat® 302is thatit can be overcoated,}
without using a primer, with a high performance top coat such as DEVRAN® 209 or 219. It may
aleo be overcoated with itselfor with DEVRAN® Primers (201, 202, 208, etc.) Overcoating withs
Conventional Paints can be accomplished by the use of an intermediate coat of either Zinc Seal’
(MD2953) for alkyd or oil based paints or Wash Primer (MD881) for vinyls or vinyl-alkyd based,

paints.

COLORS
BROWN GREEN GRAY

PACKAGING

One gallon piggy-back cans. Zinc is ready-mixed in paste form, merely thin down by mixing in'
reducer which is in small can on top.

USES
For use in a single application or with top coats on offshore oil structures, cteel__hulls. decks,
barges or similar surfaces offering:

1. True Cathodic protection
2. Ease of application (similar to good organic coatings)
3. Mostly inorganic binder

SURFACE PREPARATION

equivalent to SSPC-SP 10-63T Near White Blast Cleaning (as defined by the Steel Structures
|
i

Catha-Coat 302 can be applied with all types of application equipment from roller to airles¢
spray. For spray application, be sure that equipment is set up so that both fluid pressure anJ
atomization air pressure can be independently regulated. A valuable point to remember is tha
the fluid pressure requirement for Catha-Coat 302 is lower than for other products. Excessivell
high fluid pressure will cause pock marks and/or pin holes in the film.

(over)

- DEVOE & RAYNDLDE CO.. i
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ILM THICKNESS

minimum dry film thickness of 3.0 mils should be applied.
he ease of application of Cacha-Cost® 302 combined with its excellent hiding capabilities tend
lo cause the applicator to apply a film of less than the rgquired mil thickness. In order to achieve
!he properdry film thickness, Catha-Coat 302 must be applied at a wet film thickness of 7—8 mils
; rhis can be readily accomplished by providing the applicators with a *‘Wet Film Gauge"’, simila
o the one manufactured by the Nordson Company.

ft‘hen applied at 3—-4 mils dry Catha-Coat 302 exceeds the requirements for zinc coated metal pe
Amercian Society Testing Materials (A.S.T.M.) Specification A93-59T.

{ v PREADING RATE

F Bl b he practical spreading rate allowing for normal losses is approximately 200 square feet per
£ allon which will yield & minimum dry film thickness of 3.0 mils.

EDUCTION & MIXING

3 tegardless of the method of application,Catha-Coat®302 should be mixed in the exact proportion ir
thich the components are supplied (1/5 gallon of Catha-Coat® Reducer to 4/5 gallons of Paste).
jare should be taken to be sure material is thoroughly mixed. Mixture should be *‘boxed®’ fror
ne container to another. An agitated spray pot is helpful. DEVRAN® Thinner should be usec

pr cleaning up equipment. Equipment should be cleaned within one hour after application
as stopped.

o not thin mixed material. The solution may appear heavy but application is not affected. It
5 also very important that the mixture of Catha-Coat® Formula 302 Paste and Reducer be thor
ughly stirred before application is resumed. In a reduced state, this material has a tendency to
ettle. Please consult the Catha-Coat® 302 Product Data Sheet for additional information.

E;, ‘ MPORTANT
!

P,

ARNING

: ',atha-Coat"302 is not toxic in the ordinary sense of the word, but precautions have to be taken
: 1 handling. This product contains alkali silicates which are irritating to eyes and skin. Avoid
F fplashing into eyes or contact with skin. In case of such contact, flood eyes repeatedly with
iater and call physician immediately. Wash thoroughly after handling and before smoking and
_Pting. Do not take internally. Product is combustible. Keep away from heat and open flame.
|lose container after each use. Keep out of reach of children.

|
OTICE

?he facts stated and the recommendations made about these products are based on our research
nd the research of others and are believed to be accurate. No guarantee of their accuracy is made,
5wever. and the products discusced are distributed without warranty, expressed or implied, and
bon condition that recipients shall make their own tests to determine the suitability of such
‘oducts for their particular purpose.

|
I
L . -
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‘iom of selected grades of carbide produces very high
feposit efficiencies. Hardness of the matrix in such
Loatings is RC 62-66 while the carbide is the equiva-
'ent of RC 75. i

.

YYPE ANALYSIS OF METCO FLAME SPRAY POWD

|
These powders are recommended for -application = Voo | e | v | o | o | 200
Wwhere abrasion conditions are severe. 1]
' 1 - 1S | 8o 10. A5 | 25 .S =
; .-l“ - 4. Ba :; |.l :.5 .;s - =
Oxidation resistant alloys o S i 7 3 A S T g o B g
| hese alloys were developed primarily on the basis ;: B :: : : ;-s = 5
of their oxidation resistance and then processed to 5 A T N I T S
meet the requirements of the ThermoSpray process. | W 135 B 9 2 12 | - =
They are not self-fluxing and are always used in the “..ﬁ“ .
[“as-sprayed” state. In many cases they are used as e T
bonding or barrier coatings where a ceramic will ::: i :: ST e i -
subsequently be applied. e e —— = ' = =
Ceramics 3 sic - el | o | I 2:
The high thermal efficiency of the ThermoSpray gun L e e S T
makes it possible to apply refractory materials at :r,cr.ns ) T S ] e ) [ =
speeds which are economically feasible. Many special 3 — 1 — 1t weT—
purpose refractory and cermet coatings may be :’-"‘ = ft- 1wl - e o &
sprayed, but alumina and zirconia are the materials (XS = e e et T
most widely used. . e R T e
ThermoSpray Powder 101, a grey alumina containing e e B e e B S =
titania and traces of other oxides which tend to
“toughen” the grain. This material is used for wear- s il m“"s:_:' “f:: c:u:;nc '0:‘:5“
resistant coatings and for heat resistance where Fores Ouke | Owte Bwnde | Ouds | Dumte | O ! ¢
wear and abrasion are also present. o e = o = = =
# 108-NS 98.0° - - - - =
o [ ThermoSpray Powder 105 —-a high purity white 1065 - B - - S
P alumina having lower emissivity and lower thermal D T e T — =
3 conductivity than No. 101. Preferred for its thermal m - :: = & - =
properties in heat barriers, particularly where blast = = : = =
erosion.is a factor. Alao_ usefl asa }}igh t.emgeutu!:e e R R TSN e
dielectric although sealing is required if dielectric g 30% METCO 101=70% METCO 404
. . . % -35% 404
strength is to remain constant. o ke e
*Potent Ponds
ThermoSpray Powder 201 — lime-stabilized zirconia T Tt s 47780 ey Akt
used for heat insulation. Melting point approx. 4650
F. Color — light yellow. Abrasion resistance fair,

-

;thouxh lower than that of ThermoSpray 101 or 105.
|
|

typical applications

The ThermoSpray process has found wide application
wherever service conditions are severe as, for exam-
ple, in equipment for the petroleum and chemical
industries. In the former it has been used with
notable success on pump-plungers used in oil well
pumping units and in pumps used in “water-flooding”
which injects water into partially depleted oil pools
to force out the remaining oil. Both the crude oil
and salt water used in secondary recovery projects
contain highly corrosive chemicals which would ruin
ordinary metals in a short time. The ThermoSpray
facings not only are highly corrosion pesistant, but

are also highly resistant to abrasion encou:
such service. The plungers range in size frc
inches in diameter, 10 to 30 inches in lengt
ThermoSpray Powder 15C or 16C is gener
on this type of part.

1
1

Dry *‘Fluid" Drive
Dodge Manufacturing Company produces

dry “fluid” drive called Flexidyne. Instea
usua! fluid this device uses steel shot, which

-
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QUELAQUA

QUELAQUA raises water off wet metal to coat the entire metal surface with an economical,
long-lasting film.

PHYSICAL PROPERTIES

Flash Point ............... 100°F. Specific Gravity ............. 0.85

Heat Resistance ........... up to 400°F, Weight/gal. .. ioosnnemcssess 6.9 lbs.
Film Thickness ........... 0.0003" 30 days @ 100% Rel. Humidity . no change

QUELAQUA meets Specifications - MIL C-16173C, GR 3, and
MIL C-14201A, Gr 2

For Use on Wet Metal:
QUELAQUA is a polar type water displacing product available in bulk or in 16-ounce
aerosol package. QUELAQUA takes advantage of low surface tension to preferentially ;
wet the metal surface and creep as a continuous film under the mositure layer.
QUELAQUA can be used with many combinations of ferrous and non-ferrous metals.

Economical:
Because of great capillary action, a small amount of QUELAQUA spreads out and
covers a large surface area. As much as 5,000 square feet will be covered by one
gallon.

Protection is Long Lasting:
QUELAQUA contains an anti-oxidant additive and will not break down and cause metal
corrosion. e

Oil Soluble: !
QUELAQUA does not have to be removed before lubricating inasmuch as it is compatibl

with mineral lubricants. If necessary, it can be removed with solvents or degreaser.

Application:
QUELAQUA may be applied by spray, dip or brush. It may be easily removed by
petroleum solvent, vapor degreaser or alkaline cleaners. Available in bulk and one-
pound handy aerosol cans.

Where to Use: .

Maintenance Manufacturing --Communications |
Motors & Generators Pre-assembly Storage Telephone |
Controls & Switches Protection During Shipment Radio & Television :
Batteries, Chargers Temporary Protection Over- Sound Components !
Relays night Assembly Line Marine & Airborne Radiog
Refrigeration A

Printed Circuitry e Displaces water on wet surfaces

o Excellent coverage per gallon

!
i
|
I
e Miscible with lubricants ‘
!

) QUELAQUA - e No damage to bimetallic systems
Bulletin 39-869 " e Long lasting film
- '
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COMPOUND | , SPRAYLAT
: SPRAYLAT SC—1074B l is a sprayable, strippable TYPE :
{ coating formulated for the following uses: Water Dist
i . . ,
, 3 Protect+on of'all surfaces (plastic, metal, 1 co b
. ~ porcelain, paint - both enamel and lacquer) . EE&%;~
2. Mask against paint overspray on all 3
surfaces. -
3. Protection of equipment in storage and i §§E§§Q%%§I
} # transportation used alone or with Spraylat "
SC-1090 as a top coat. Meets Military Y DENSTTY:
Preservation Coating Specification 1 EF?TES;.
MIL-C-6799E, Type II, Class 1. § =" gl
: iy X2
APPLICATION: Using standard good atomizing spray - %gf%%%;zé
equipment (e.g. DeVilbiss MBC gun, FF nozzle and ,
. - . J n
'#?65 air -cap) w1§h pressurelfged, a 4 mil ‘.004 ) TENSILE ST
1film can be applied to a vertical surface in one 2900 1bs.
‘coat. Atomization pressure of 75 pounds per square i
inch and sufficient pot pressure (5 pounds per 4 ELONGATION
square inch) to obtain proper fluid delivery is 1 EEB;T————“
1 recommended. Airless spray can also be used such 3 %
b as a Graco #205-904 with a 163-618 insert and a 1 FLAMMABILI
= 28:1 ratio pump. Use water only for cleaning spray §5;:¥E;E;;
equipment.
4 Drying can be accelerated by circulation of warm : ﬁgggg;zﬁgt
' air or infra-red lamps. ; sz £t pe‘
: per 4 mil

i SPECIAL INSTRUCTIONS

iWhen spraying over freshly lacquered or enameled
.surfaces, allow 24 hours for lacquer to dry and
;allow full enamel cure before using Spraylat
|sc-1074B~1. Be sure to apply full film thickness
iof 4 mils. On equipment to be stored for many
imonths exposed to rain, sun and snow, we recommend
-that an 8 mil (.008") film of Spraylat SC-1074B-1
ibe applied in two coats, drying one hour between
lcoats. After the film has dried enough to lose its ] '
gloss, it should then be overcoated with Spraylat g

.sc -1090 to a thickness of 2 mlls (.002"). 3

See Preser
Manual fo 1
detailed
instructi

NOTE: This is a watér base compound and should be
protected from freezing. Recommended storagej
temperature is 55° to 90°F.
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st COMPOUNDS PRSI AN

[SPRAYLAT SC-1090 is a water-based top coating Y COLOR:

designed to be used in conjunction with Spraylat White

SC-1074B-1 to form a perservation system for ;

shipment and _storage. _ It meets_ MIL~-C-6799E, ..SOLIDS:

Type II, Class 5. : 48 * 1%

Spraylat SC-1090 reduces the elapsed time required { DENSITY:

in applying the preservation system. Spraylat 1 9.3 1bs.

SC-1076-1 (caulking) and Spraylat SC-1074B-1 (black

base coat) are applied in the usual fashion. After 4 vIscosIiTy

applying the second coat of SC-1074B-1, the SC-1090 4 60 KU

can immediately be applied over the wet SC-1074B-1.

The SC-1090 has the ability to dry rapidly to a 4 DRYING TI

rain resistant coating and, at the same time, allow { At 50% Re

the SC-1074B-1 to dry beneath it. 1 Humidity
{ sc-109 o

Under conditions of 50% Relative Humidity and 70°F, { sc-1074B-

about two hours drying time provides a rain resistantw 2 hours t
coating. In direct sunlight or with high air i resistant
circulation and warm temperatures the drying time is |{

even less. In conditions of high relative humidity, { COVERAGE:
the time required for the top coat to dry is, of 200 sq. £
course, longer. Items, such as aircraft, may be { gallon fo G
dried outdoors as long as there is no direct rain on film. ' ;
the preserved item and temperatures are above 32°F. '

: FLAMMABIL g
APPLICATION: Temperatures at time of application { Non-flamm i
land drying should be over 35° to 40°F. The SC-1090 | i
;should be applied in two separate coats, using air { TOUCH-UP £
or airless equipment. Equipment recommended is { Pinholes . |
Graco President or Bulldog Model Pump with 205-591 1§ should be ;
gun and standard tip with orifice of between .01l 1 using scC- 5
and .021 and angle between 40° and 60°. Brushable %

'(Tip #163-617 recommended). The first coat should |
be a dry coat applied with a wide fan and the gun

eld about 18" from the surface. This

discontinuous dry coat should barely cover the black
'SC-1074B-1 and will minimize bubbles in the film.

The second coat should be a normal spray

application to build to the required 2 to 3 mils

of dry film. .

7R PO BER

L . ' )

-
- e - - — L —— A —

. anive @ pe——
- A e sy ——— — . " r_,,‘
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B-2:

COVERL‘\C SC

|
f
‘ I e
[ :
ICOVER.AC SC 270 is a specially formulated spray-on ’ COLOR: Grey
strip-off coating for the outdoor e
protection of aluminum stainless steel and steel. A . SOLIDS T 27%
shghtly modified formula designated COVERLAC SC Z70A
L is used for copper alloys. VISCOSITY:
20 seconds
These plastic coatings will protect these surfaces from (#4 F 01’4 Cup)
oxidation, scratches, paint and attack by mortar or
cement. They are being used in the construction . DENSITY 7 4'
industry for protection during shipment and erection of
curtain walls, doors, window frames, spandrels and N puunds per ga
paneling. They are also being used to protect bare steel
surfaces such as stamping dies in outdoor storage. TENSILE
. STRENGTH:
The compounds’'are easily applied and are unique in their 1300 PSI
xcellent outdoor aging characteristics. Films of e
been outdoors for periods up to two years and were still =
flexible and easily peelable from the surface. 150%
APPLICATION: COVERLAC SC 270 and SC 270A are DRYING TIME:
easily applied using pressure type Tack Free ~
spray equipment. An example of such equipment is a 10 Min. .-
De Vilbiss MBC gun, FX fluid nozzle and No. 765 air 4 s
cap. Atomization pressure of 75 to 90 PSI and sufficient Full Hardness -
pot pressure to get a proper spray pattern should be used. 12 Hrs.

A smooth dense coating of 5t 1 mils (. 004" - ,006") can ADHESION:
be applied in one box coat. The first pass should be a ;
thin continuous coat and the second pass (30 second inter- | Aluminum - 0.
val) should deposit sufficient compound for the pounds per inck
recommended film thickness. - 2 3
COMBUSTIBIL:

The compounds should be stirred before using and sprayed Film is non-
Ls received. combustible

ror cleaning equipment, use COVERLAC THINNER SC 211/ COVERAGE:

60 sq. ft. per
gallon for 5 mil
film.

£
|
il
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THERMO-COTE N-4 (55)

NEW PLATING MASK COMPOUND

For Clean Sharp Distinct "Stop-Off" Lines i

Manufacturer's Certification of Equal Product

O COTE N-4 (55), compound wax electroplating stop-off material.

Material:

Compound furnished is 100% solids hot melt coating, based on Cellulose Acetate
Butyrate, and combined with various plasticizers and stabilizers. The compound
is designed for masking parts to be plated and is suitable for uce in chromium,
copper, bright nickel, cadmium, -and the other common acid and alkaline plating

solutions, without causing solution contamination.

Odor: ;
A characteristic butyric odor.

Stability:
The compound has an indefinite storage life. At 350° F. the compound has a
- minimum useful life of 300 hours.

Physical Requirements:
The compound conforms to the following physical properties; Fire point - i
Cleveland open cup - 430° F. min. Tensile strength - 1400 # per square inch
minimum.

Toxicity:
The -compound contains no ingredients which may be injurious to persons using it

Corrosion:
The compound will not produce corrosive effects on metzls as brass, lead, stecl

and zinc.

\

Time for set:
A sample of the compound heated to 350° F. will set to a consistency suitable
for use after cooling in 78° F. air for five (5) Minutes.

|
Color: |
The compound after being applied to parts and after cocling will be transparen'

l

L- ’
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Operating Temperature: o o
: Operating Temperature is 350 F. plus or minimum 25 F.

Re-~-use:

The used compound after rinsing in an alkaline solution, rinsing in clear w.
and finally drying, will be suitable for re-use without danger of contamina
of the plating solutions. -

Adhesion:

The compound will adhere to clean metal so that after the masked part is tr:
back no solution will seep or run under the trimmed edge. The compound aft
cutting with a knife will he easily removed by stripping or peeling.

Recommendations for Use

THERMO COTE N-4 (55) should be used in a molten state at 350° F. A thermo-
}tically controlled melt tank is recommended.

The object to be masked should be clean and ready for plating. It is then
pped momentarily into THERMO COTE N-4 (55). The resultant coating will dry witl
seconds. The coating can then be cut to the "Stop-Off" line or lines desired.
sharp knife or razor edge is the most satisfactory.)

The object is now ready to be plated.

After the plating operation is completed, the coating is removed by simply
ling it, or pulling it off like a glove.

THERMO COTE N-4 (55) is 100% re-usable. Used coatings need simply to be rit
f and dried and can then be re-melted.

THERMO COTE N-4 (55) is suited for all types of common plating solutioms, ix
iding: Chromium, Nickel, Cadmium, and Copper.

|
i

[TE TODAY: For assistance in your particular masking operations. You are assu
of our prompt attention.

: I.—____.. S S S s
L

. k o e
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. i -
BRIEF DESCRIPTION OF THERMO-COTE COMPOUNDS AND CLIDERITE

HERMO-COTE D e The basic ldw-cost protective coating. Very inexper

e s AL00
Use at 340° - 350° F. light-transparent color. Practically no funes nor c
during use.

HERMO-COTE I , @ Meets Specification Jan-C-149, Type I. Light amber
o p
Use at 350° - 375° F. color and similar to Thermo-Cote D.

HERMO-COTE 149 -~  «@=— Meets Specification Jan-C-149 (MIL-C-149) Type II.

Use at 320° - 340° F. Water-white, transparent. Excellent stability on he

=, This is the compound widely used in the aircraft ind
and in Government installations.

HERMO-COTE 149A-11 € Meets Specification MIL-P-149A, Type II. Light, tra
Use at 320U - 340° F. parent coating, oil exuding. Gives maximum protecti
within a temperature range of 65° below zero to 100°
above zero, Farenheit, at 1007 relative humidity.

HERMO-COTE N-4 A quality, water-clear compound that does not develo
M ee at 2500 & '

Use at 350" F. oily surface. Of special interest as a masking comp
for plating and other applications requiring no oil
exudation.

HERMO-COTE N-4 (55) Identical material to N-4 with the exception of its

having a pink, transparent dye which facilitates cut
or stop-off lines in masking and plating. ;

LIDERITE A thermoplastic potting compound that sets into a ha
| Use at 350° F. tough material, offers excellent electrical insulati

I properties and moisture and shock protection to the
enclosed parts.

&OTEXO-COTE V-12 "A vinyl base, solvent type liquid. For brush, spray

Use at room temp. cold dip application to metal, glass, ceramics, etc.
Ready to use from can, or may be thianed with V-12
solvent blend thinner.

bECIAL FORMULATIONS can be made by our engineering department to meet your
requirements.

Send full details
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1

i

TYPICAL SPECIFICATICNS FOR THERMO-COTE PRODUCTS

i

SPECIFICATION TYPE TYPE TYPES TYPES !
_TEST D 1 IIGIIA  N-48N-55 CLIDERT
Solid ' j
Clarity Clear Clear - Clear Clear Opaque
Foreign Matter1 1-2 Specs 1-2 Specs 1-2 Specs 1-2 Specs None** |
Oil Film Slight Slight Slight None None
Color No.* #8 max. #10 max. #5 max. #3 max. Off-whi
; N-4 i
Initial Melt
. Clarity . Clear Clear Clear Clear Clear |
Foreign Matter2 1-2 Specs 1-2 Specs 1-2 Specs 1-2 Specs 1-2 Spe

|
!

Initial Film

Clarity Clear Clear Clear Clear Opaque
Foreign Matters 1 Spec 1 Spec 1 Spec 1 Spec 1 Specl
0il Film Slight Slight Slight None None
Thickness" 0.100+.005 0.100+.005 0.85+.010 0.100+.010 0.090+.

Exudation e - ;

{
%Loss, 24hrs./160°F 2.0 win. 1.0 min. 2.0 min. 0.5% max. 0.5% m3
5.0 max. 5.0 max. 4,0 max.

Plasticity )
Thickness"/ccupress 0.100+.010 0.100+.010 0.35+.05 0.40+0.05 (not de

Aged Melt !
Clarity g Clear Clear Clear Clear (not dg

.~ "Homo. —~ -No Sep. ---No _Sep. ..No Sep.. = No Sep. (not d{
Color #15 max. #18 max. ¥#8 max. #5 max. (not de
Aged Film i
Strip, Easily Easily Easily S1.Difficult (not d«

Flex. no crack no crack no crack no crack (not dy

|

lper block 3" x 5" x %" |
2per 50 cc melt * Hellige Color comparator {
3per £ilm 2% x 3" x 0.1" ** On surface l

| i
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* Protection of polished metal sheets and shapes during fabrication, shipping,

% Protection for glass blocks, mirrors, ceramic surfaces, etc. dufing con-

P G

’,'* Temporary protection of finished hardware during fabrication. installation
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PROTEXO~-COTE V-12

STRIPPABLE PROTECTIVE COATING ' i
(Brush or Spray or Cold Dip Application)

:EXO-COTE V-12 is a vinyl base - solvent type liquid, designed for easily applie¢
interim protection of all types of metal, ceramic, glass, and other surfaces.
This tough Protexo-Cote V-12 coating protects the surface from such hazerds as
scratches, rust, abrasion, dirt, corrosion, and yet is is easily stripped off
when the clean surface is needed.

Protexo~Cote V-12 brings the advantages of interim surface protection to
large or unusually shaped objects that camnot be protected by our Thermo-Cote
hot melt protective coatings, which must be applied by dipping the object.
Since Protexo-Cote V-12 is applied by brush or spray, it can be used on large
sheets, big equipment, long objects, or any other surface it's possible to
reach with a paint brush.

This tough, flexible Protexo-Cote film is easily removed when the need for
protection is over, by merely lifting one corner of the film and peeling the
film off the object. Because of its strength and elasticity, the film usually
is stripped off in one sheet.

: SUGGESTED USES FOR PROTEX0-COTE V-12

storage or installation.
* Protection of machinery and equipment.

* Protection of metal door and window frames during installation and
construction.

struction and painting.

/

and construction.
* Protection of moldings and trim during installation.
I
* Protection for bathtubs, shower stalls, plumbing fixtures during installatig

* Masking for protection during painting or other finishing operations.

* Any other applications requiring surface protection during shipping, storag
L_.fabricntion, inter-plant movement. A‘1

Panedans

Pv e
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'Protexo-Cote V~12 is applied by ordinary paint methods such as brush, spray or
{roller coat, or by cold dipping at room temperatures. It dries to a tough,
!flexible film within ten minutes. Protexo-Cote V-12 comes ready to use direct
‘from the can or may be further thinned by using the special solvent blend
tavailable below. Lacquer thinner may be used for cleaning spray equipment,
|brushes, etc.

_One brush coat usually provides enough film thickness (approximately &4 mils)
ifor protection from average hazards. Where unusual conditions are to be en-
countered, multiple coats can be applied for additional protection.

In order to spray PROTEXO-COTE V-12 at the viscosity at which it is shipped to
you, a commercial type, pressure pot or spray cup and spray gun are necessary.
The spray gun should have a solution adjusting screw for controlling the amoun
of solution passing through the spray nozzle; a spreader adjustmeant valve for
controlling the width of the spray fan; an air cap for adjustment of a horizon
tal or vertical spray pattern and a fluid spray nozzle having a diameter of
.07-.001 inch.

i To obtain a good film, it is recommended that a 15 psi pressure be maintained
iat the pressure pot and a #66 Binks Spray Nozzle on the spray gun. This com-
‘bination should give you a film of approximately 5 mils oa one pass.

CIFICATIONS

Protexo-Cote V-12 comes in 1 gallon friction top cams, 5 gallon containers and
55 gallon drums, and is ready to use. Stirring before use is suggested with t
pigmented types.

It is available in clear, aluminum, and red (transparent), as standard colors
and in almost any other color, at slight extra cost. Where complete trans-
parency is not of importance, the colored types are suggested, as it is easier
to tell the thickness of film by the degree of color.

' Although called an interim or temporary coating, Protexo-Cote V-12 will actual
! give long lasting protection. Tests indicate a useful life of at least one ye
i and more under outside conditions and an indefinite, long, protective life ins

| Average coverage (one coat) 300 to 400 sq. ft. per gallon.

i

|

§§§ Gallon Cans 5 Gallon Pails 55 Gallon Drums
lProtexo-Cot:e v-12 $4.95 per gal. $4.75 per gal. $3.95 per gal.

V~12 Solvent Blend fhinner - $1.80 per gallon.
All prices are F.0.B. Paterson, N.J.

|

. WRITE for evaluaticn sample and quantity prices!!

| :
| rust, abrasion, corrosion protection on smaller, precision machiaed tools and

ks, investigate our Thermo-Cote hot melt, protective, strippable coatings.
tt}y applied by dipping. These coatings offer the ultimate in protection.

-

-
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PROTEXQ-COTE BL

STRIPPABLE PROTECTIVE COATING
. (Brush or Spray or Cold Dip Application)

; PROTEXO-COTE BL - is a water dispersed plastic in a liquid form,

; designed for easily applied interim protection of all types

. of metal, ceramic, glass, and other surfaces. This tough

] ‘ Protexo-Cote BL coating protects the surface from such hazards
Pt e as scratches, rust, abrasion, dirt, corrosion, and y=2t is

' easily stripped off when the clean surface is needed.

Protexo-Cote BL brings the advantages of interim surface
protection to large or unusually shaped objects that cannot
be protected by our Thermo-Cote hot melt protective coatings,
which_must be applied by dipping the object. Since Protexo-
Cote BL is applied by brush or spray, it can be used on large
sheets, big equipment, long objects, or any other surface it's
possible to reach with a paint brush.

This tough, flexible Protexo-Cote film is5 easily removed
when the need for protection is over, by mersly lifting one
corner of the film and peeling the film off the object. Becat
- of its strength and elasticity, the film usually is stripped ¢
| : in one sheet. ,

SOME SUGGESTED USES FOR PROTEXO-COTE BL

* Protection of polished metal sheets and shapes during fabr:
cation, shipping, storage or installation.

* Protection of machinery and equipment.

* Protection o: metal door and window frames during installa
| tion and coastruction.

* Protection for glass blocks, mirrors, ceramic surfaces, et
during construction and painting.

* Temporary protection of finished hardware during fabricatic
installation and construction.

* Protection of moldings and trim during installation.

* Protection for bathtubs, shower stalls, plumbing fixtures
during installation.

* Masking for protection during painting or other finishing
L_ operations.
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1

5 * Any other applications requiring surface protection during
shipping, storage, fabrication, inter-plant movement.

EASY APPLICATION

T

!  Protexo-Cote BL is applied by ordinary paint methods such as |

i brush, spray or roller coat, or by cold dipping at room temper:

i tures. It dries to a tough, flexible film within one hour.

i Protexo-Cote BL comes ready to use direct from the can or may 1
further thinned by using water. :

* One brush coat usually provides enough film thickness (approxi-:
|  mately 4 mils) for protection from average hazards. Where

. unusual -conditions are to be encountered, multiple coats can b¢
applied for additional protection.

i

‘SPECIFICATIONS

Protexo-Cote BL comes in 1 gallon friction top cans, S5 gallon
containers and 55 gallon drums, and is ready to use. Stirring
before use is suggested with the pigmented types.

Although called an interim or temporary coating, Protexo Cote !
will actually give long lasting protection. Tests indicate a
useful life of at least one year and more under outside condit:
and an indefinite, long, protective life inside.

~Average coverage (one coat) 300 to 400 sq. ft. per gallon.

‘PRICES Gallon Cans S5 Gallon Pails 55 Gallon

Protexo-Cote BL $4.95 per gal. $4.75 per gal. $3.95 per

- All prices are F.0.B. Paterson, N. J.
; WRITE for evaluation sample and quantity prices!!

‘For rust, abrasion, corrosion protection on smaller, precision
machined tools and parts, investigate our Thermo-Cote hot melt,
protective, strippable coatings. Quickly applied by dipping.
‘These coatings offer the ultimate in protection.

; BEP. seses, ...IT'S ON STRIP..........IT'S OFF

!




|
|
1
|
|
¥
|

S S

AND-NAEC-243S(REV. 2-68)

o478 @e. M09

I
U.S. Polvmeric l

AN ARMCO COMPANY

DESCRIPTION

PC-8151 coating is a two-component, sprayable butyl rubber -

coating compound specifically designed for low vapor per-
meability, resistance to ultra-violet rays, acid and alkali resis-
tance. It is also available in a light tan version PC-8150.

SUGGESTED APPLICATIONS

These materials are designed as protective coatings for metal
tanks and containers. Tanks coated with PC-8151 are pro-
tected from attack by acids, bases and long term outdoor
exposure. This product is especially suitable for the protection
of concrete buildings, foundations, reservoirs and canals from
damage by acidic and alkaline solutions or by weathering.

UNIQUE APPLICATIONS

As compared with,other sprayable butyl rubber coating com-
pounds, the PC-8151 material has the unique characteristics
of shorter tack-life, higher tensile strength, better elongation
and faster cure.

METHOD OF APPLICATION

PC-8151 materia! is available in two-components of 1:1 volume
ratio. They cen easily be sprayed by an airless two-component
spray gun. For evaiuation purposes, the two components can
be easily mixed together by a stirring mixer, then applied with
brush or wiper bars.

Experience has shown that optimum properties may be
obtained using a 1:1 ratio Graco President Hydra-Cat airless
unit. This system utilizes a 207-618 Graco Gun, 208-056 mix
tube and tip variations from a 163-625 (60° fan — .025” ori-
fice) to a 163-643 (60° fan — .043" orifice). It is further sug-
gested that the static mix tube be used in conjunction with a
pre- and post-orifice.

Tip Size Pre-Orifice Post-Orifice
.025” 034" | .032”
.029" .034” .032"

--~033" - e ei036” e — - 034" -
037" 041" .039”
.043” .049” 047"

Selection of tip and orifice sizes should be based upon pre-
vailing factors such as wind, operator technique, surface con-
dition, and operating line pressure.

For coating of clean and dry concrete, brick or other masonry
surfaces it is recommended that a wash coat of PC-8152
Primer be applied by airless spray al a nominal dry film thick-
ness of ¥2 mil. In coating mild steel a sand blast to white
metal is recommended 1o be followed immediately by the
application of ¥2 mil nominal PC-8152 Primer. For application
fo other surfaces consult U. S. Polymeric.

APP. K-17
rntVl-‘lva"‘a

For
Corrosiq
Protecﬁ!

_ PC-8151 Black/PC-8152 Primer
APRIL 1972 Low Permeability Coating for Tank Lining
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The buty! coating should be appiied at the rate of two gzii(
minimum per 100 square-feet. This should be done in
coats with approximately two hours between coats. One
lon of PC-8151 applied to 100 square-feet should yi
approximately 7.5 mils depending upon the spraying te
nique, amount of overspray, and surface condmon

——r

Spray equipment should be cleaned with Toluene by re
cling through the system for ten minutes followed by flush
and the addition of clean solvent. This solvent should
allowed to remain in the lines during the time the equip

is being stored. Care must be exercised to avoid fire haz
and to avoid prolenged skin contact. Organic vapor cartri
respirators must be worn when spraying the coating

cleaning the equipment.

PC-8151 may be applied to a surface with a tempera
range of 40°F. to 120°F. The A and B componenis sh
be maintained at a temperature of 50°F. - 80¢F. The tj
perature of the components should not be permitted to re
more than 110F° at any time

PC-8151 Series
PHYSICAL PROPERTIES

The following are representative physical properties ¢
the PC-8151 series:

Lb/Gal 8.17
Solids by volume, percent 45
Brookfield Viscosity, cps
Component A
#5 Spindle Speed at 4 rpm 7.500
10 rpm 3,400
20 rpm 2,000

Component B :
#5 Spindle Speed at 4 rpm 8.800 {
10 rpm 4,200
20 rpm 2,300

[

Shore A Harcness 65 ;
Tensile Strength, psi 410 }
Elongation, percent 220 '
Water Vapor Transmission

ASTM-E96-66 Method E 004 »

(20 mil) Perms
Time to touch, hr. 2 ’
Color Black '
Weether-O-meter 2,000 hrs. No Degradaiior‘

ki
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HEMICAL RESISTANCE
he chemical resistance of PC-8151 is obtained in an accel- of tensile strength and elongation after soaking the cast
rated aging condition by determining the percent retention in various chemical solutions at 150°F.
Percent Retention Percent Retention
After One Week After One Month 1
A Sk ol
Tensile Elongation . Tensile Elongation
| F————r —— T
1 10% sulfuric acid - = 00—~ - 100 - : 100 94 .
| 25% acetic acid 98 100 86 100
| 10% nitric acid (1) 89 100 - 83 100
1 chromic acid (1) 89 92 1] 92
| v haylage 100 100 86 97
i silage 89 100 82 92
i 10% sodium hydroxide 100 100 100 100
i 3 . 10% lime - 100 100 100 100
i 10% ammonium hydroxide 92 100 62 99
sea water 100 100 100 100
ethyl acetate 100 100 100 100
E brake fluid 100 100 97 84
vegetable oil 82 g5 69 95
' Skydrol 5008 85 100 72 120
Chlorox o 100 100 100 100
MEK 100 i 100 95 100
DMF 77 86 62 83
b This product is not recommended for service in contact with hydrocarbons.
e i We suggest that you contact your local USP technical representative tc discuss your specific requirements.
i NOTE (1) - Although the retention of physical properties is good, the surface of film shows signs of being oxidized.
NOTE: Ail data given are typical and do not provide an adequate statistical basis for specification purposes. Representat
made are believed to be valid; however, seller makes no warranty of any kind concerning the use of this product.
- WARNING: Flammable Solution
' Keep away from heat and open flame.
Keep container closed.
Use with adequate ventilation.

! Avoid prolonged breathing of vapor.
Avoid proionged or repeated contact with skin.
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PC-8220

PROTECTIVE COATING AND MASKANT

PC-8220 is a synthetic elastomer and hand strippable protective
coating which contains a super gel structure interwoven into the
lTattice of the polymer system that not only produces rapid film
formation, without runs or sags, but also has excellent chemical
resistance to caustics, acids and salt air environment. This
coating system may be hand peeled and can also be solvent or
perchlorethylene vapor stripped to reduce time and labor. The
solvent system used in this formulation conforms to Rule 66 of
the Los Angeles Air Pollution Control District.

DESCRIPTION _ |
!
f

|
i
f
l
!

SUGGESTED APPLICATION |

This coating system is designed as a strippable protective coatiJ
for use on metal parts and structures that require protection
against chemical and salt air enviropment corrosion or damage
during storage or handling. Large surfaces may be quickly and
economically hot airless sprayed, dipped or flowcoated. To |
achieve maximum protection and vapor strippability, a 275°F cure!
is recommended. &

F _APPLICATI ’
1. For hot airless application, 170 % 10°F, use as-is without E 3

thinning. Maskant drum should be provided with mechanical
- agitation to prevent phasing or separation of chemical :
components. :

a. Apply one medium pass, allow solvent to flash off, then
apply final full pass to achieve 8 - 14 mils dry film.

|
b. Heat cure a minimum of one hour at 275°F after 16 hdurs !
air cure if parts are to be vapor stripped in trichloro—]
ethylene, 1,1,1, trichloroethane, or perchloroethylene
(cold solvent stripping may also be employed). i
\

f"
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2. For cold aixless application, thin approximately 10% by

volume with ‘4 special Rule 66 solvent available from
U. S. Polymeric.

3. For dip application, use as-is. Apply two or more dips.
Dry until tack-free between coats. Cure as above.

GENERAL PROPERTIES

Type Synthetic elastomer
Color ' Translucent, amber
Brookfield Viscosity,

(Spindle #2 at 20 rpm) 600 - 800 cps
Solids - 25 = 1%, by weight
Coverage 400 sq ft/mil/gallon
Stability 6 - 7 months minimum in

closed containers @ 80°F
FILM PROPERTIES

(Hot airless sprayed, air dried 16 hours)

Appearance Smooth, slight sheen 4
Adhesion -

Clad Al 1.0 - 1.5%#/1lin. inch

Bare Al 1.0 - 2.0#/1lin. inch
Titanium - 6 AL, 4V,

sandblasted 3.0 = 5.0#/1lin. inch
Tensile 1400 psi minimum
Elongation 650%

I SUGGESTED EQUIPMENT

j

; 1. Graco President (28:1) or Bulldog (30:1) hot airless spray
i unit or equivalent. :

2. Graco air activated reflux gun, #206-717, Series A.
3. For large parts, use Graco tips #205-614 and 719, Reverse-A-

Clean nozzle to facilitate cle3ning clogged tips or #163+82¢
fine finish tip.

Medium parts, #163-620 or 618 fine finish tip
Small parts, #163-420 or 418 fine finish tip
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Two Graco #206-~565 (115V)‘or two #206~580° (240V) heaters
adapted with 690-688 Lnsert rods for maintaining temperatur:

at * 10°F.

Graco filter #167-053, 60 mesh stainless steel‘scrim.
: S0

2 i E URE

L. Temperature 170 £ 10°P

2. Back Pressure: 1600 to 2100 psi
- L]

3., Line Pressure 80 to 120 psi

Apply as follows-

a. Hold spray gun approxlmately 10 - 12 inches from the pa
b. ‘Spray 1/2 box coat, that is one vertical pass, overlap

75 - 80% for tack coat.
Spray one box coat, that is one vertical pass and one

horizontal pass, overlap 50%.

 SAFETY- BRECAUTTONG.r. snwse o o vt -

The application of PC-8220 should be performed in well ventilat
areas with positive air flow for the spray operators. Threshol:
1imit values of component solvents formulated within the coatine
are standard and well within recommended limits. Comply with a.

local safety precautions.

c.

4
*

NOTE: This Product Data Bulletin is subject to change and
customer will be notified. :

NOTE: All data given are typical and do not provide an adequat:
statistical basis for specification purposes. Representations
made are believed to be valid; however, seller makes no warrant:
of any kind concerning the use of this product. )

4 ¢
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PC-8230

PROTECTIVE COATING AND MASKANT

DESCRIPTION

i PC-8230 is a synthetic elastomer and a hand peelable protective
coating formulated to exhibit excellent resistance to acids,
caustics, salt air environment and ultra-violet radiation. This
coating system has outstanding toughness and -sufficient adhesion
for complete protection, but can be easily hand peeled when
desired. ™

SUGGESTED APPLICATIONS

PC-8230 is designed as a strippable protective coating for use
on metal parts and structures that require protection against
chemical corrosion or damage during storage or handling. It can
be applied by brush, dip or spray methods.

METHOD APPLICATION

1. Stir the material, then apply 2 - 4 coats. Allow 5 - 30
minutes solvent flash between coats depending on method of
application and air temperature.

2. For hot airless spraying with Graco equipment use as—-is, no
further thinning is required. Set heaters to 170 ¢ 2°F.

| Apply the first pass or tack coat wet but not very heavy.

| For spraying small parts, a 5 - 10 minute flash time may be
necessary. For large parts, additional coats may be applied
immediately. Apply a heavy uniform film with 50% overlap.
Properly and uniformly applied film will be smooth and almos
free of air bubbles. '

3. For cold airless application, thin approximately 10% by
volume with special Los Angeles A.P.C.D. Rule 66 thinner
available from U. S. Polymeric.

L - :

e ——————r—— s r

O e -
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4. For dip, flowcoat or brush application, use as-is without
| — [ ey . _ ———————tend .
thinning. Proper non-turbulent mixing should be used in
the tank. Use 2 - 4 coats depending on desired £ilm
thickness. For solvent replenishment, Use Special Rule 65
%

thinner.

5 : , e . x e -
CENERAL PROPERTIES

Type Synthetic polymer

Appearance Translucent white

Solids : 25% by weight minimun

2rockfield Viscosity

(spindle #2 at 20 rpm) 400 - 700 cps
Density 7.2 £ 0.3 lbs/gal
Tack Free Time 5 minutes minimum

Storage Life 6 months in closed
= original container

FILM PROPERTIES

Appearance Smooth, satin sheen
Tensile Strength 2000 psi minimun
Elongation 400% minimum

SAFETY PRECAUTIONS

WARNING - FPFLAMMABLE

Keap away from heat and open flame. Xeep container closed when
not in use. Use with adequate ventilation. Avoid prolonged or
repeated breathing of vapors. Comply with all local safety
precautions.

NOTE: All data given are typical and do not provide an adequzt
statistical basis for specification purposes. Representations
made are believed to be valid; however, seller makes no warrant
of any kind concerning the use of this product.
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i "WD-40 TECHNICAL DATA and SPECIFICATIONS :
NO-40 is a sp«:ully compoundod stlmm free, organic material which displaces moisture, prevents corrosion, penetrates and serves as a
revent corrosion on all metals exposed to a variety of corrosive conditions, while at the same time lubricating a multitude of bearing surf:
nd free mtenm. hmu. bults. stc., wmch m lrmn mm rust and corrosion.
i 2 ,-mnj" G S B 3
; | APPLICATION PROCEDURES: WD-40 may be applied by: EFFECT ON VARIOUS MATERIALS
11. Spray (aerosol or conventional spray squipment) Rubber T Ty T T
§ g“b atrush 4, rubber sprayed witn WD-G0.
I will sweli yaon proionged n
.Note: Water-wet parts may be.treated while wet uWINO acts immediately, In some

cases when wet parts are dipped directly in WD-40 without drying the displaced :
moisture will build up in the bath and form an emulsion with the WD.40. This in no Fainted surtaces :'::oy‘:":: :;:;m:';'" "‘:'(
way affects the efficiency of the WD-40 until the amount of water present exceeds Cortila wax coatiags mavib
90% OKINE(GIAL subject to prolonged exposur

,

PHYSICAL CHARACTERISTICS g Plastics The foliowing plastics were
APPEARANCE Clear or slightly cloudy 168 hours with no visidie eff
COLOR ; Light amber S )
00DOR 2 Very slight characteristic pleasant odor Formica
SPECIFIC GRAVITY .800 +.020 at 72° F. Acrylic Sheet
VISCOSITY 27.5 +1.0 sec. 2ahn 518t 72° F. Poiyester—fiber , fass
FLASH POINT (MINIMUM) 110° F. open cup Epoxy—fiber glass iam
PERCENT NON-VOLATILE (MINIMUM) 22% by weight Vinyl Sheet
PERCENT VOLATILE (MAXIMUM) 78% by weight aliphatic petroleum distitlate
POUR POINT Less than —100° F. & Fabrics The foliowing fabrics were ¢
LOW TEMPERATURE STABILITY Excelient effect, except stight stann

{Sample cooled to —~100°F. and warmed to ambient moved with naphtha or dry ¢
température four times with no resuitant change) Nylon
:COVERAGE 600 to 1000 sq. ft. per gallon Ofto
'BOILING POINT (INITIAL) 300° F. (minimum) s

PHYSICAL PROPER"“ I”'“‘ coating Application of Paint The adhesion of some pain

WEIGRT 3.4 x 10— Ibs./3q. ft. over WD-40 impaired when applied direc
| THICKNESS .0001 to .0003 inch surface. Simple solvent cfe
;T!MPHHUIE RANGE Effective from —~100° . to 300° F. mineral spirits or vapor deg
DYNAMIC COEFFICIENT OF FRICTION Heat treated 4340 steet! with normal blue ox- W0-40 treated surface for pa
‘ ide film against itself lubricated with WD-40.
High strangth steels Certified SAFE according to
REANING PI!.SSUIE COEEFICIENT {for hydrogen embrittiement)  Effusion Test (Lawrence Ete
100 psi 0.112 1223 & 1224, 7 May 1964, Ce
1000 psi 0.114
2000 psi 0.129
3000 psi 0.138 _;.».’,m Pt T g T \r‘ % -‘n,-. - *“i
4000 psi 0.145 :
-
| Contact Resistance (using fine silver Measured at 10 amps and 12 volts DC be- WD 40 c 0 M p
contacts in & medified ASTM B 182 fore and after make and break cycting with .
| apparatus snd precedurs) a contact pressure of 100 gram. and 23 ; 5390 Napa Street'-
SRR NN San Diego, California 9211(
f WD40 trested Contact Resis. T | n 7-493
contacts Bare centacts tance of film O epho ‘B 29 9 8 (Area C
"before cycling 0.0083 ohm 0.0066 0.0017 chm Y - WAREHOUSES
after 5 cycles 0.0085 ohm 0.0067 0.0018 ohm
“ater 100 cycles 0.0086 ohm 0.0069 0.0017 ohm San Diego, California » Los Angele
| atter 1000 cycles 0.0085 ohm 0.0074 0.0011 ohm - . Houston, Texas * Edgerton, Wi
, 2fter 20000 cycles 0.0098 ohm 0.0083 0.0016 ohm ¥
- Breakdown voltage ASTM D-877, , FRANCH'SED DlSTR'BL
1 T(D)@ 78° F. £1°F. 12,000 v. per 0.100 in. Austraha. England Europc
LENGTH OF CORROSION PROTECTION: (o freshly sanded mild steel panels) Japan and South Afrl
i Exposure Results & v e "“ B
} Humidity (JAN-H-792) No rust after 1000 hours
¥ Salt Spray (FED STD (51) No rust after 50 hours "
! Salt Spray (FEO STO 151) Rust beginning after 100 hours DISTRIBUTED BY:

i Under actual conditions the duration of protection obtained using WD-40 will vary
with the type of material being protected and the conditions of exposure. Generaily,
!on mild stee) the protection under various conditions will be approximately as

', follows: .
i 1. Covered or indoor storage 1 year or fonger
2. Protected exterior storage 6 months to 1 year
3. Normal exterior exposure 30 to 60 days I
avara aviharine svaneiise I8 ¢a 2 Aain
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APPENDIX L

PNEUMATIC EQUIPMENT DATA

PNEUMATIC EQUIPMENT MANUFACTURERS CONTACTED

Aerospace Components Corp.
.11650 W. Olympic Blvd.
Los Angeles, Calif. 90064

Anderson Ibec
1935 W. 69th St.
Cleveland, Ohio 44102

R. P. Adams Co.
209 E. Park Drive
Buffalo, N.Y. 14240

Deltech Engineering Inc.
Century Park, New Castle, Del. 19720

Gas Drying Inc.
Box D
Wharton, N.J. 07885

General Air Drying Div.
Zurn Industries Inc.
Erie, Pa. 16512

Hankison Corp.
College and Pike Rds.
Canonsburg, Pa. 15317

Ingersoll-Rand
Air Power Compressor Div.
Corning, N.Y. 14830

Kahn & Co. Inc.
885 Wells Rd.
Wethersfield, Conn. 06109

C. M. Kemp Mfg. Co.
Glenburnie, Md. 21061

NAEC-ENG-7818

9
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PNEUMATIC EQUIPMENT DATA
(Cont'd)

L-11 McGraw-Edison Co. i
Lectro Dryer Div, ]
Pittsburgh, Pa. 15205

L-12 Pall Trinity Micro Corp.
Route 281
Cortland, N.Y. 13045

4

L-13 Racor Industries, Inc. j
1215 8th St. :
Modesto, Calif. 95354 ;

1L-14 Rix Industries
6448 Bay St.

Emeryville, Calif. 94608

L-15 Serfilco Div.
Service Filtration Corp.
7435 N. Harlem Ave.
Chicago, Ill. 60648

1.-16 Van-Air Inc.
Erie, Pa. 16505

L-17 Wilkerson Corp.
1200 W. Mansfield
Englewood, Colorado 80110

PNEUMATIC EQUIPMENT-REFERENCE DESIGN DATA

L-18 Excerpt from Plant Eng'g. Handbook
2nd Edition (McGraw-Hill)
"Water in Compressed Air" :

L-19 Excerpt from Plant Eng'g. Handbook
2nd Edition (McGraw-Hill)
"Designing for Corrosion Resistance"




AND-NAEC- 2485 (REV. 2-68)

PLAYE NO. TH06C

r

NAEC-ENG -7818
PAGE L-3

.|

PNEUMATIC EQUIPMENT-REFERENCE DESIGN DATA

L-20

L-21

L-22

L-23

L-24

(Cont'd)

Excerpt from Tool Eng'g. Handbook
2nd Edition (McGraw-Hill)
"Maintenance & Trouble Shooting of Air Circuits and Piping. "

-Excerpt from Compressed Air

Magazine (Sept. '70) "Dry Air"

Excerpt from Hydraulics and ‘Pneumatics
Magazine (Apr. '71)
"How Compressed Air is Dried"

Data Sheets for Kahn Co.
Regenerative Air Dryer (3000 PSI)

Data Sheets for Hankison Co.
Refrigeration Air Dryer (3000 PSI)
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PLATE NO. 11PeZ

APP. L-18

FUNDAMENTALS OF CORROSION 5-25

iy B

SOy, COp 0na Hp S

In all cases, except where oxidatioa follows
a rectilinear function, the oxide film formed on
the surfaces of the metul becomes more pro-
tective as it forms. It was originally believed
that oxidation proceeded and wus controlled
Moisture n the ow con- by the diffusion of oxygen inward, through the
denses on metol oxide film. Tt is now known thas metal ions

ok also move outward through the oxide flm and
=== I GG Gois become oxidized at the surface. Actually
both mechanisms probably occur during oxi-

" Fio. 57. Corrosion of metals in dation. - This is illustrated by Fig, 59,

humid atmosphere. Corrosion by ntmospheric gases and vapors
is best controlled or.prevented either by the

use of more corrosion-resisting materials or by the application of protective coatings.

Corrosion by Fluids. Corrosion by fluids is of primary importance to the process
industry and is second only to atmospheric corrosion in total wastage of metals. This
type of corrosion is almost entirely efectrochemical, since all metals in contact with
an electrically conducting fluid have a tendency, known as the “solution potential,”

@ A contocting terrous.
melal oxidizes surfoce
fo, form loyers of
ferrous oxide

Parabohc | @ lons mgrate from metal

surfcce tegwing o void
beneqth onde film

Logorithmec

Asymplohic

Film growih ——e=

@ UnsGpoorted orige films
colidpse trom internal
pressure siresses ex-
posing fresh metal to

Time —= (0]
Fic. 58. Modes of metal oxidation. Fio. 5-9. Oxidation of ferrous metals.

to go into solution in the form of ions. When this occurs another metal or hydrogen
must be displaced from solution. The ability of one metal to displace another from
solution and the probability of corrosion are depeadent upon the solution potentials
of the metals, which is indicated by their relative position in the clectromotive series
shown in Table 5-1. Every metal in the clectromotive series has o greater solution
potential than the metals below it and will displace them from solution. In this series

hyelrozen behaves like o metal, and all common metals except copper, silver, and gold
will displace hydrogen from solution. e 4 )

I’y pieal of the corrosion of metals py fluids is that of cast iron or steel: Whea steel
1< immersnd in an aqueous solution, iron enters the solution by displacing hydrogen,
a~ ittustentend by Fig. 3-10.  The surface where iron enters the solution is known as
the “*anode,” and the area where hydrogen is displaced from solution is known as the
centhade.””  As long as there are hydrogen ions in the solution the corrosion process
ean continge. However, as corrosion proceeds the hydrogen formed at the cathode

NaC) solution Hydrogen gas NoCl soluhon
. )
.

Anadi 1 Fe Fe*t+2e
Cothodic reoction 2H*+2e—=N,
g Fe+ 2RE—=Fe'* 41,
FiG. 5-10. Cotrrosion of metals by fluids.
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Surplus moisture is extracted by refngerated
drier, above at left. before compressed aw is piped
into foundry.

Dry air is a relative term. All alm—o-;
spheric air contains some moisture in the
form of water vapor, the amount depend-
ing upon the relative humidity, which is
high at Jacksonville. U.S. Department
Of Commerce figures list the yearly mean
average there at 64 percent by day and 87
percent at night. A few other localities in

NAEC-ENG-7818
PAGE L-9

the South equal the top figure of 87, but
only one, Lake Charles, La., exceeds it.
Moisture in the form of vapor does no

e — o
harmi in compressed air systems, bul |

when the vapor condenses, it corrodes the
insides of piping, causing leakage; 1t also
washes lubncant {rom the machines and
tools being operated. Moisture has long
been recognized as a }___anl of pneumatic
efficiency, but until fairly recently, only
Iimited effort was exerted to combat it,
save where the air was used to operate
delicate control instruments or for such
purposes as food processing or spray
painting. These limited efforts utilize in-
tercoolers, aftercoolers, air_receivers, and
line traps, all equipped with drains to re-
move {he condensed moisture.

A compressor taking in 100 c¢fm of air
at 75° F temperature and 75 percent rela-
tivé humidity—considered to be lairly av-
erage conditions—wili handle about 18

gallons of moisture a day in the form of

vapor. The compression process reduces
the volume of the inlet air to about one-
seventh of its original size; as it is at 75
percent of saturation, it is evident that
this squeezing will condense a great deal
of the vapor. Research shows that ordi-
nary intercooling and altercooling will re-
mgve about 68 percent, or 12.25 gallons
of the water. The remaining 3.75 galfons

will enter the piping system. The propor-
tion of it thatzv'v%rc&om there depends
on how much further the air is cooled. In
most distribution systems, the percentage
is considerable.

In secent years, supplementary equip-
ment Ras been developed to extract from
compressed air, prior to distributing it,
enough moisture T0 prevent any troubie
One such agghagce operates on what is
called the thermal mass principle of coul-

m Jt ulilizgs mechanical refrigeration

combined with 2 granular a.slummurr.: ther.
mal muss. This design is used in In-

gersoll-Rand Company's driers with ca-
pacity tor handling from 5 to {700 cfm of
free air under compression.

-
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REVIEW OF FUNDAMENTALS

Why dry compressed air? For the
best reason of all: To sAvE MONEY.

If the air in your system isn't
dry you can loose money through:

e production Josses

o excessive maintenance costs
e excessive operating costs

e tool deterioration

The money you save by drying
your compressed air can offset the
cost of installing and maintaining
the equipment to do the job.

What equipment is required? A
complete drying system includes
an eaftercooler between the com-
pressor and the receiver, separators
and drain traps at critical points
in the line, and either a chemical
c. a refrigerant dryer.

An important point to remember
is that you may not need this
elaborate a system. To understand
why, it’s necessary to know where
the moisture in compressed air
comes from in the first place.

Water, Water, Everywhere

There really is water every-
where, in the form of moisture
in the atmosphere. All air has
particles of water suspended in
it as water vapor—the amount of

_____-~-—water \apor- m.the.an_;s-cxptessed

as the relative humidity of the air.
-When relative humidity reaches
100%, the air is saturaied, that is,
it can hold no more water in sus-
pension at its present temperature
and pressure.

The amount of water air can
hold varies with temperaturc; the
capacity of air to carry water
doubles with every 20-F risc.
When water-saturated air cools,
water begins to condense; the
temperature to which air can be
cooled before its moisture con-

td_inses is its dew ppint.

e e e g e

APP. L-22

LEUY LU TOSTU aibl

is dried

When air is° compressed, its
. temperature rises. As it leaves the

compressor, the air begins to cool.
Water will not condense in the
air lines, however, until the air
temperature drops below its dew
point.

Now let’s see how the equip-
ment mentioned -earlier helps
lower the dew point of your com-
pressed air.

Aftercoclers

The shell-and-tube aftercooler is
most common in industrial plants.
As the name implies, it consists
of a shell containing a bundle of
tubes. Cooling air or water circu-
lates through the shell, while the
hot air flows through the tubes.

Shell-and-tube aftercoolers are
usually piped for counterflow (air
and water flow in opposite direc-
tions) for maximum temperature
differences. In two-stage after-
coolers, water enters the first stage

MWISYUHE
LBS. GAUGE

0
”
-
~
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and proceeds through the second,:
while the air to be cooled enters
the second stage and leaves from'
the first, again utilizing maximum
temperature diflerence.

The temperature to which an

aftercooler can cool air emergmg

from the compressor depends on
the temperature of the coolmg
medium. Air-cooled aftercoolers
generally cool compressed air to
within 20-30 F of atmospheric
temperature; water-cooled typcs.
will reduce the temperature of the!
compressed air to within 10-15 F,
above that of the cooling water. l

It is important to remember that
an aftercooler is only as good a¢
its coolmg medium. Although '0-
80 F is a reasonable average tem-:
perature for cooling water avail-
able in industrial installations,
many plants obtain their ‘cooling
water from water towers \\herel
temperatures may rise to 110F.

To illustrate how much water
an aftercooler can: remove from

32
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pressed air, consider a system
vhere the air leaves the com-
ressor at 120 F, pressurized to
100 psig. Referring to the moisture
content chart, we see that 1000 cu
ft of this.air contains about 0.56
{pounds of moisture.
Assuming that the air passes
through a water-cooled aftercooler
using 75-F water, when it leaves
the aftercooler the air will- have

ihis temperature, each 1000 cu ft
of aiz will contain 0.2 pounds of
imoisture, a differendal of 0.36
jpounds per 1000 cu ft. The after-
cooler removed 64.5% of the mois-
ture from the air. Remember that

sparaters and Drains

The moisture that condenses in
aftercooler is usually removed

a -temperature -of~about-90-F.-At—

NAEC-ENG-7818
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DEW POINT CONVERSION CHART "—'
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Air with an atmospheric dew point of —10 F has a pressure dewpoint
of 35 F at 100 psig. Courtesy Van Air, Inc. ;

will remove all oil, leaving some
water in the container.
Separators and drains placed in
the air lines at low points and just
of the air's point of use
will help trap additional condensed

5

from air by adsorbing it on the
surface of a solid desiccant, usually
silica gel or activated alumina.
The desiccant does not react
chemically with the water so it
need not be replenished. But it
must be periodically dried or
regenerated

The simplest type of desiccant
dryer requures that the compressed
sir be shut off while the used
Arss gt 3 removed and replaced
with & foesdh supph

Heo' oo ogenergtive Gryes e
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de in these dryers usually lasts
several hours, equally divided into
heating and cooling time. _
Desiccant dryers can produce
atmospheric dew points as low as
~100 F. The type of desiccant
used has a definite eflect on the
final dew point. For example, for
an equal amount of desiccant, the
weight of activated alumina is
120% that of silica gel. Since dry-
ing is a function of desiccant
weight, activated alumina may
make it possible to use a smaller

dryer than needed with silica gel.

Refrigerant Dryers

Refrigerant dryers condense
moisture from compressed air by
cooling the air in tubes chilled
by refrigerants such as freon gas.
These dryers will produce dew
points of about 35 F at system
Jperating pressure.

Many refrigerant dryers reheat
the ccmupressed air slightly after

APP. L-22

it has been dried, either with a
heating element or by passing the
cooled air back through tubes in
contact with the hot, incoming air.

Refrigerant dryers must not be
used where the ambient tempera-
ture is less than 35 F because

-Jower temperatures will freeze the

condensate, blocking air passages.

Choosing an Air Dryer

The most important criterion in
choosing an air dryer is the dew
point. Keep these factors in mind:

e dew point varies with pressure.
For example, referring to the dew
point conversion chart, an atmos-
pheric dew point of —10 F is equiv-
alent to a dew point of 35 F at 100
psig. Be sure you know whether a
manufacturer is specifying the dew
point his dryer can attain at atmos-
pheric pressure or at a typical system
pressure, such as 100 psig. 1f he
specifies at atmospheric pressure, you
can use the conversion chart to de-

_ system.

NAEC-ENG-7818
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: i

{ermine what the minimum dew point
will be at your system pressure.

® ‘yequired dew point varies with’
the application. If you are mainly.
concerned with preventing condensa-,
tion in compresced air lines, the year-:
round ambient temperature in your,
plant will be the controlling factor
(there may be fluctuations of 35 F!
or more from summer to winter). If,i
however, you are concerned with pro-'
viding dry air to pneumatic fools or!
instrumentation, dew point require-
ments will be more severe, possibly
as low as —40 F at atmosphesic
pressure.

¢ flow rate and duty cycle of the

e location of the dryer—will it
be accessible for maintenance?

e consequences of a power failure
if the dryer uses electrical controls
or equipment.’

e relative humidity, pressure, and
temperature of the compressed air
just prior to entering the dryer.

o initial cost of the dryer and the
cost of maintaining and operating the
dryer and its sssocisgted equipment.

fhroughout this report, we have included product information to highlight recent designs. The
noducts can help you modemize existing systems and design new production equipment. For a com-
slete guide to product manufacturers and specifications, refer to your January Issue: H & P's
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o -
L KAHN & COMPANY INC.

February 23, 1973

National Designers, Inc.
1219 Vine Street _____ . .
| Philadelphia, PA 19107

Attention: Mr. A. W. Volk

Subject: Kahn Quote 6050
Regenerative Air Dryer

Gentlemen:

Per your design requirements as shown on your sketch, | have att
our quotation covering our Model HPS-60, Regenerative Air Dryer,
conforming to your specifications as applicable to our product.
complete system is designed to provide backup for the primary de
tor already installed.

The HPS-60 Heaterless Air Dryer is a fully automatic unit which
ates on the principle of vapor pressure differential for reactivat
A repressurizing circuit is provided to equalize the pressures in
tower prior to switch-over which will prevent line surges and pro
' desiccant life. Theonly utility requirement is a nominal 110 co
voltage.

The Prefilter is designed to remove 99.9% of all entrained liqui
and solids to a lower level of five microns, The unit is proviad
with a drain., The Prefilter is recommended to prevent contamina
of the desiccant as the dryer is desi only to remove the water
The Afterfilter is offered to give final protection of downstrea
components fram dust and other perticles remaining nair stream
dahydration, The Dewpoint Iindicator and the AG-& Pressure Gage
ffared "o mniter the perforsance of the unit,

'~ Bt ey ."ﬁ e . _—er e - 4 =7 -
— -_— . " e e o L."SR Mraas ' Pt
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b & PNEUMATIC TEST EQUIPMENT — COMPRESSED AIR DRYERS — DYNAMOMETERS i
| pATE: February 23, 1973 KC Quote Number: 60501 -
TO: National Designers, Inc. Your Inquicy Dated:
1219 Vine Street Your Reference:
Philadel phi a, PA 19107 This Quotation Is As Checked Below
: Original Quotation _________
Confirmation of Telephone Quote of
NTION:  Mr. A. W. Volk This Quotation Supersedes Our Quote No. g
EMEN:

leased to quote you as follows:

(1) Automatic HPS-30 Heaterless Dryer rated at 30 SCFMat 3000 - |
3, 105 F. inlet saturated and 0,12 GR H28/lb. effluent. Power
lirements 115/1/60, 250 watts, NEMA |.

Price of Dryer only seescesaesss.«$3,140.00

]

' KECOMMENDED ACCESSORIES INSTALLED:
One Oi] Prefi]ter .....0.0.0000.......0.....Q.Qooo.. $ 259.00
One 5 Micron Afterfilter eccceccsccescsscsesssssssssses S 200,00

One Color Change Dewpoint INdicator ..eeseeeceesccsss $ 100.00

JTAL PRICE YOUR NET. $£3,690.00
- & BB ]
- .
-

R e
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HIGH PRESSURE HEATERLESS
COMPRISSED AIR AND GAS

HPS SERIES DRYERS

"

FOR PRESSURES FROM 3000 PSIG to 10,000 PSIG

HPS-30 with Qil Vapor Filter

' MOd‘.-HPS'ao—_T e
(Rear View)

(Front View)

DESCRIPTION

Kahs MPS series Meaterless Dryers are dool.nqg to dry air or other gases® at inlet pressures «
°y 10 120°F They provide dewpoints at atmosphere from

te SO00 PSIC and st temperatures of 80°F
te 120°F or lower. depending on the desiccant used, cycle tume and purge flow

eveie vimes of | to S mimuies por tower
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TOLT : .
INSTRUMENT SALES INC.

MANUFACTURER'S REPRESENTATIVES ¥ 709 BETHLEHEM PIKE

é PHILADELPHIA, PA. 19118

POST OFFICE BOX 436l l

- CHESTNUT HILL 7-9600 ‘

December 22, 1972

Naticnal Designers,Inc.
1209 Vine Street
Phi ladelphia, Pa.
' ‘ __M0oD E-1Q(we AvTO-TRAP)
Attention: ir. A. VYolk, Staff Engineer £ 420.00 - 8 wWKS.DEL".

Dear Mr, Volk:
I spoke with you the otker day in regards to your applicztion for a Hankison

refrigeration air dryer. With the information you have given me thus far-
(3000 PSI - 1 to 5 SCFM) I would suggest an E-10 Stainless Steel Dryer.

I have enclosed some literature on the E-10 dryer. After you have reviewed
this information, I will be in touch with you.

Thank you for your inquiry and if I can be of any further assistance to you,
please do not hesitate to contact me,

ARMS TRONG ) Best regards,

ARUToneATIC g e
reap Rarce ( 1800=

€3 P.S.i- ) guxs DL PENN-DEL INSTRUMENT SALES,INC.
“. . oy ’ ;

D agra K Ll
' Wa:me Ho Mdller ’ )
3-2-73 CoST DATH |
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