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119 INTERMEDIATE LEVEL (I-LEVEL) AIRFRAMES FUNDAMENTALS

References:

   [a] NAVAIR 04-10-506, Inspection, Maintenance, Repair, Storage, and 
   Disposition Instructions - Aircraft Tires and Tubes

   [b] Local Directives and Standard Operating Procedures

   [c] Material Safety Data Sheet (MSDS)

   [d] NTSP for the Advanced Composite Material Repair Program

   (www.avtechtra.navy.mil/ntspapproved.htm)

   [e] NAVAIR 01-1A-16, Nondestructive Inspection Methods

   [f] NAVAIR 01-1A-34, Aeronautical Equipment Welding

   [g] NAVAIR 01-1A-17, Aviation Hydraulics Manual

119.1 Discuss the safety requirements involved in the Tire/Wheel Maintenance Safety Program. [ref. a]

1. Read 4790 Vol V Ch 7.

2. General
a. Individuals must be fully aware of safety precautions and correct tire/wheel maintenance procedures to ensure against personnel injury or tire/wheel failure after installation. Training shall be completed before personnel involved in maintenance of aircraft/SE/AWSE tires/ wheels are certified to work independently. 

b. O-level tire/wheel maintenance, accomplished by both O-level and I-level activities, is defined as removal, replacement, servicing, and handling of aircraft, SE, and AWSE wheel assemblies. I-level maintenance is defined as tear-down and build-up of aircraft, SE, and AWSE wheel assemblies and shall only be performed by activities authorized to accomplish I-level repair. 

c. RFI aircraft tire/wheel assemblies shall not exceed 100 pounds PSIG or 50 percent of test pressure, whichever is less, while being stored. RFI SE/AWSE tire/wheel assemblies shall not exceed 15 pounds PSIG or 50 percent of service pressure, whichever is less, while being stored. All RFI tires being transported off station shall not exceed 25 pounds PSIG of pressure. 

d. All aircraft tires are considered to be potentially rebuildable (retreadable), although due to technical or economic considerations certain tires are not being rebuilt. Tires shall not be discarded or scrapped until determined they are non-serviceable per NAVAIR 04-10-506. Strict adherence to these requirements will ensure a successful tire rebuilding (retreading) program. 

e. To attain expected service life, aeronautical equipment bearings must be protected and maintained during mounting and assembly, while in storage, and throughout operating life. They shall be protected against rough or careless handling. Precautions to prevent contamination from abrasives, improper grease, solids, and fluids shall be instituted. Maintenance programs outlined in NAVAIR 01-1A-503 include periodic inspection and lubrication requirements. 

   f. Ensure the following video cassettes are available for use as instructional aids (as required): 

(a) High Pressure Gases in Aviation (24795DN) (required). 

(b) Rebuilding High-Speed High-Performance Naval Aircraft Tires (25784). 

(c) Servicing Multi-Piece Wheel Rims(OSHA)(recommended, SE and AWSE only). 

(d) Servicing Single Piece Wheel Assemblies (OSHA) (recommended, SE and AWSE only). 

 g. Display the Aircraft Tires, Tubes and Wheels Inflation/Deflation Safety Precautions Poster (C12G1-1163 Rev. Mar 98) in work centers performing tire/wheel maintenance functions. Posters may be obtained by contacting: COMMANDER, NAVAL SAFETY CENTER, 375 A STREET, NORFOLK VA 23511-4399 or web site: www.safetycenter.navy.mil. 

.2 Discuss the use of the following: [ref. b]

a. Hydraulic pressure/pump test stand

   NAVAIR 17-15BF-37: Operation and Maintenance Instructions with Illustrated Parts Breakdown (Intermediate) Aircraft Hydraulic and Pneumatic Component Test Stand Model HCT-10
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b. Servo-cylinder test stand

   NAVAIR 17-15BF-41: Operation, Service, and Overhaul Instructions Manual with Illustrated Parts Breakdown Automatic Flight Control System Servocylinder Test Stand Assembly

c. Tire inflation system

d. Electro-hydraulic actuator test stand

e. Launch bar actuator test stand

f. Hose burst machine

[image: image1.emf]    CGS SCIENTIFIC THERMODYNAMICS (24461) HOSE BURST TEST STAND. The CGS

Scientific Thermodynamics (24461) Hose Burst Test Stand is similar in operation to the hose test, but has the additional capability for proof-testing pneumatic hoses. It is similar in general appearance to the hose test stand and also derives its input power from the shop air supply. The CGS test stand is capable of proof-testing hydraulic hoses to 15,000 psi and pneumatic hoses to 1,500 psi.
g. Heat treating oven

h. Bead breaker: NAVAIR 19-1-55 manual provides detailed instructions for the use of the Lee-1/Lee-1X bead breakers, and Air Force T.O. 34Y9-6-4-1 provides instructions on the Regent Model 8137 bead breaker.   Bead Breaker shall be used for breaking tire beads loose from wheel flanges.

.3 Discuss the handling and repair of composite materials. [refs. b thru d]

1. Read 01-1A-21 and SRM to get a detail.
2. Executive Summary

   Advanced composite materials are used extensively in Navy and Marine Corps aircraft and will continue to be used increasingly in future aircraft. The objective of this program is to develop a training progression for Navy and Marine Corps Aircraft Structural Mechanics that leads to proficient intermediate level repair of advanced composite materials. Advanced Composite Material Repair (ACMR) at the organizational level is limited to temporary repair until intermediate level maintenance support is available. 
   Advanced composite materials have replaced some metallic materials in many aircraft structures. The technology for advanced composite materials is still evolving even though these materials have been in use for several years. New information and techniques are continually added to the current level of knowledge and skills. Advanced composite materials are used in the AH-1W, AV-8B, CH-53E, HH-60H, F/A-18A/B/C/D/E/F, CH-46D, CH-46E, MH-53E, SH-60B, SH-60F, VH-60, and V-22 aircraft.

3. Training.

   The AMS A1 school curriculum provides all prospective Aircraft Structural Mechanics with theory of advanced composites. Additionally, the specific ACMR course, C-603-3868, is available in the Airframes Intermediate Maintenance training track, D/E-603-4007. This ACMR intermediate maintenance training course is taught at Maintenance Training Unit (MTU) 1038 Naval Air Maintenance Training Unit (NAMTRAU) Lemoore, California, and MTU 1039 NAMTRAU Oceana, Virginia.

4. Student Profiles

	SKILL

IDENTIFIER
	PREREQUISITE

SKILL AND KNOWLEDGE REQUIREMENTS

	AMS 7232
	· C-603-0175, Aviation Structural Mechanic (Structures and Hydraulics) Class A1 

· C-603-0176, Aviation Structural Mechanic (Structures and Hydraulics) Organizational Level Strand Class A1

	MOS 6092
	· C-603-0175, Aviation Structural Mechanic (Structures and Hydraulics) Class A1 

· C-603-0176, Aviation Structural Mechanic (Structures and Hydraulics) Organizational Level Strand Class A1


5. Maintenance Concept

   a. Organizational level maintenance is performed in Work Center 120 by Navy Aviation Structural Mechanics (Structures) (AMS) and Marine Corps Aircraft Airframe Mechanics.

(1) Preventive Maintenance. Preventive Maintenance at the organizational level is limited to corrosion inspections, treatment, and protection procedures.

(2) Corrective Maintenance. Corrective Maintenance consists of classifying the damaged area and determining if the size and location of the damage is within the authorized repair limits and what type of repair is required. Repairs authorized at this level are extremely limited and include bonded repairs to scratches, dents, gouges, and simple bolt-on repairs. If the damage exceeds authorized limitations the intermediate level maintenance activity will make the necessary repairs.

   b. Intermediate. Intermediate level ACMR is performed in Work Center 51F by Navy AMS (NEC 7232) personnel, and Marine Corps Aircraft Structures Mechanics (MOS 6092). Navy and Marine Corps personnel assigned to the NDI Work Center 530 assist both organizational and intermediate maintenance activities in analyzing the extent of damage and effectiveness of repairs using the Damage Evaluation Disposition (DED) program criteria.

    Intermediate level maintenance consists of classifying the damaged area and determining if the damage is within the authorized limits. Most bonded structural repairs, repairs requiring special support equipment, and complex bolt-on repairs are accomplished at this level.

The DED program currently employed by the F/A-18 community enables fleet personnel to evaluate damage and request repair procedures not listed in the F/A-18A/B/C/D Structural Repair Manual (SRM). The engineers at the appropriate depot design a customized repair procedure for the damaged area. If the damage exceeds the repair limitations of the intermediate level, the depot level will make the repairs. The procedures outlined in the DED program have been recommended for application to other aircraft.

   c. Depot. The depot assigned as Cognizant Field Activity (CFA) for each aircraft type that uses composite materials has developed composite materials repair procedures in cooperation with the aircraft manufacturers. Depot level maintenance consists of repairing aircraft structures and components that are beyond the capability of the Intermediate Maintenance Activity (IMA). These repairs are accomplished using the aircraft SRM or depot and prime manufacturer developed repair procedures.

6. SRM
   The individual part specific SRM must be consulted as the limitations, procedures and materials listed in it take precedence over this manual. Information such as operating environment, damage size limits, weight and balance limits and repair moldline protrusion limits are established by the aircraft manufacturer based upon the criticality of specific parts. Violation of SRM limits may result in excessive part deflection, dynamic instability or structural failure. Deviation or substitutions from part specific SRM materials and processes can only be authorized by the Fleet Support Team (FST) for the specific part in question.
7. ADVANCED COMPOSITE MATERIALS (ACM).

   ACM consist of high strength, high extensional stiffness fibers imbedded in a matrix or binder material. This composite of two separate and distinct materials forms a single new material with properties different from either constituent material. It is the high extensional stiffness of the fibers (high resistance to applied loads) that allow advanced composite materials to replace aluminum or steel as a structural material. One of the unique features of ACM which makes them so appealing to designers is the ability to tailor laminates by putting the fibers where they are needed to carry loads. This results in a structural material with higher strength and lower weight than currently is available using metallic materials.

   a. Fibers. The primary function of the fibers is to carry load and to provide the required part stiffness. Carbon, boron and aramid (Kevlar) are the three advanced fibers in use on naval aircraft.
   b. Matrix. The material that holds, or supports the fibers in the laminate is termed the matrix. In addition to providing support for the fibers, the matrix provides fiber to fiber bonding and bonds the plies or laminae together forming a laminate. The three matrix materials currently in use on naval aircraft (which are all thermosets) are epoxies, bismaleimides and polyimides. The governing criteria for selection of a matrix material is generally based upon the operating temperature of the part in question and the service temperature of the material.
   c. Adhesives. Film adhesives are used in the construction of parts manufactured from ACM to bond honeycomb core and/or substructure members to laminate skins. These adhesives may be cocured during the laminate curing process or they may be secondarily cured after the laminate curing process is complete. Epoxies are the predominant materials used for adhesives on naval aircraft.
.4 Discuss special equipment and facilities for NDI work center. [ref. e, ch. 1]

* No special equipment and local purchase equipment shall use for NDI.

* There are the various NDI methods. Each method meets the different requirements. IAW Ref E, ch 1, the following info below is provided. 

1. General
   1. Constructing a Nondestructive Inspection Laboratory. 
Publications, which may provide the Civil Engineers more guidance for constructing these facilities, are AFH 32-1084, AFI 32-1023, and any applicable Engineering Technical Letters (ETL). AFH 32-1084 lists the NDI Lab as Category Code 211-153. It is important to consider current AND future mission requirements when planning to size your laboratory. A larger or modified facility may be warranted depending on which weapon system(s) may be serviced and it may be cost prohibitive to expand at a later date. (see Figure 1-1) shows a typical floor plan reflecting the MINIMUM requirements (4000 Sq Ft) for a full laboratory. IAW AFH 32-1084, undergraduate pilot training (UPT) bases and bases with F-15 aircraft are authorized space for an X-ray exposure room that can accommodate an entire aircraft. Due to local building codes and state environmental regulations each laboratory may vary slightly. 

   NOTE 1. Other offices/organizations to contact for information include but aren’t limited to: the base Bioenvironmental Office, the base Safety Office, and the local Environmental Protection Agency (EPA).

2. (NAVY PERSONNEL) Navy and Marine Corps radiographic facilities SHALL comply with NAVSEA S0420-AA-RAD-010.

   2. Building Requirements.

a. A ceiling height of 10-feet is required throughout the facility with the exception of (Rooms 1, 7, 8, and 12).

b. Clear ceiling height in the X-ray exposure room (Room 1) SHOULD be 12-feet where practical, to avoid difference in roof level. The height MAY be 14-feet where the using command can justify it on the basis of sizes of components to be inspected in the foreseeable future.

   NOTE : Door and monorail between (Rooms 1 and 8) are optional. Where a monorail is provided, adjust the ceiling heights in both rooms to suit the monorail operation.

c. Size of the lead-faced doors into the exposure room depend on the size of items to be inspected. These doors SHOULD be as small as practical for efficient operation. The door between (Rooms 1 and 8) can be above the floor, at any height to suit operations as long as all safety concerns are met and approved by the Bioenvironmental Office.

d. Materials and construction SHALL be in accordance with AFI 32-1023.

e. The category construction of this building is to be “permanent non-combustible.”

   3. X-Ray and Environmental Protection.

   CAUTION: Radiation shielding, barricades, and warning devices are dependent on each specific X-ray operation and equipment being used. Contact the local Bioenvironmental Office to calculate formulas that will meet or exceed current radiation protection design and equipment technology.

1. Radiation exposure (Room 1) SHALL conform to the requirements specified in the National Institute of Standards Technology (formerly National Bureau of Standards) Handbook 93, “Safety Standards for Non-Medical X-ray and Sealed Gamma-ray Sources”. (Bioenvironmental Engineers or health physicists SHALL be consulted for help in interpreting Handbook 93 and performing shielding calculations. 
   
2. If use of radioisotopes is anticipated, this SHALL receive additional consideration when calculating shielding requirements.

   WARNING: Buildings NOT equipped with ceiling shielding SHALL consider that maintenance personnel may place a ladder at any location along the roof of the building or have blind access from another location within the building. “Warning sign(s), rope barriers, and when possible, access locking mechanism(s)” SHALL be used at all access points to warn personnel and notify them to check in with the NDI Laboratory Supervisor to ensure X-ray operations are not taking place while personnel are in the area.

3. Radiation protection shielding SHALL be used on the ceiling of the exposure room when required by shielding calculations. When ceiling shielding IS NOT provided, a barrier limiting access to the portion of roof above the exposure facility SHALL be used with a warning sign and light at each point of access.

4. The design and specifications for the NDI exposure facility SHALL be reviewed by a Bioenvironmental Engineer or health physicist and approved by the Director of Base Medical Service prior to contract solicitation.

5. Before a new radiation exposure facility is placed in routine operation, the medical service SHALL be notified and a request submitted for a radiation protection survey by a qualified Bioenvironmental Engineer or health physicist.

6. Radiation exposure facility design SHALL show the cable passage between the exposure room and the controls outside this room. Cable passage SHALL be “S-shaped” and provide the same level of shielding as the X-ray barrier.

7. Provide appropriate ventilation in (Rooms 2 and 8) for radiographic film processing and the penetrant and magnetic particle inspection processes.

8. Heating/ventilation/and air conditioning return air ducts in with building system SHALL NOT be tied together. All supply air SHALL be exhausted to exterior with explosion proof exhaust fans.

9. Include all necessary provisions for handling waste materials (penetrants, silver recovery, etc.) containing pollutants in drainage system. One example, an oil/water separator, may be required to meet local EPA guidelines.

   4. Electrical and Mechanical Requirements.

1. Due to the storage of X-ray film, chemical baths, and oil analysis, environmental control is required 24-hours per day; 7-days per week for the entire facility with maximum relative humidity and temperature of 50% and 75%plus or minus 3%respectively.

2. Recessed lighting fixtures MAY be used where operationally required; use surface mounted fixture when practical. Fixtures in (Room 1) SHOULD be surface mounted if shielding is applied on ceiling.

3. Provide two-hour, fire-rated walls and doors in (Room 10). All electrical wiring SHALL meet or exceed Class I, Division II requirements.

4. Other Thoughts. Consider if:

a. Local Area Network (LAN) connections will be required.

b. Localized environmental precautions must be taken. (e.g., tornados, earthquakes, volcano fallout.)

5. Room Identification. The following is a list of typical rooms in the NDI laboratory:

Room 1. X-ray vault

Room 2. X-ray film processing room

Room 3. X-ray control room

Room 4. X-ray film processing room entrance

Room 5. Film viewing room

Room 6. Consolidated equipment room

Room 7. Office

Room 8. Main inspection bay

Room 9. Training room

Room 9a. Shop stock and storage

Room 10. Oil Analysis lab

Room 11. Corridor

Room 12. Latrine

Room 13. Mechanical equipment room
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.5 Discuss the training, qualification, and certification requirements of NDI technicians. [ref. e, ch. 1]

1. Formal Training. 
   Accredited facilities and instructors SHALL provide training in the basic theory and application of NDI disciplines. Accreditation of all training programs SHALL be made by the responsible military agency for each branch of service. The Air Force NDI Office, AFRL/MLSST 4750 Staff Drive, Tinker AFB, OK 73145-3317 is the responsible agency for accrediting NDI training facilities and instructors for the Air Force, other than the USAF NDI school at Pensacola NAS, Florida which is governed by the Air Education and Training Command (AETC). Army personnel SHALL be trained in accordance with Department of the Army Pamphlet 611-21, to include alternate training sources as approved by TRADOC or the Program Manager, National Guard Bureau (NGB) NDT Program, Aviation Systems Branch. Navy personnel assigned to NAVAIR SHALL be trained in accordance with OPNAVINST 4790.2. Air Force, Army, and NAVAIR uniformed service members all receive formal training at the Naval Air Station in Pensacola, FL.

2. On-The-Job Training (OJT). 
   Hands-on training for the practical application of NDI disciplines SHALL be received from personnel qualified and certified as OJT trainers for the inspection. All OJT SHALL be documented and the documents SHALL indicate the name of the trainee, the name and signature of the OJT trainer, the date of the training, the NDI procedure used, and signature of the certifier.

3. Certification Requirements. 
   All personnel performing nondestructive inspections SHALL be certified in both method and procedure. All military personnel SHALL be certified, in writing, in accordance with their military service directives.

4. Physical Requirements.

   1. Near Vision Requirements. 
NDI personnel SHALL receive a near vision acuity test (Jaeger #1 at 12 inches) annually while certified. The near vision test is required for only one eye either natural or corrected.

   2. Color Perception Requirements. 
NDI personnel SHALL receive a color perception test prior to initial certification. Any limits on color perception SHALL be placed in the individual’s training records.

.6 Discuss the purpose and management of NDI reference standards. [refs. b, e]

* A piece of material, part, or piece from a part, containing an artificial discontinuity of known size; provides a means of producing a reflection of known characteristics; used to establish a measurement scale. Also, a known size discontinuity used to produce a reflection of known characteristics. References are constructed for thickness measurement, conductivity measurement or flaw detection.
* Once again, A different method require a different reference standard.
.7 Discuss special equipment and facilities for aeronautical welders. [ref. f, sec. 5]

* On reference, there’s no special equipment and facilities.
1. Oxyacetylene Welding Equipment.

   * The equipment used for oxyacetylene welding consists of a source of oxygen and a source of acetylene from a portable or stationary outfit, two regulators, two lengths of hose with fittings, a welding torch with a cutting attachment or a separate cutting torch. In addition, suitable goggles for eye protection, gloves to protect the hands, a method to light the torch, and wrenches for the various connections on the cylinders, regulators, and torches are required.

2. Stationary Welding Equipment.

   a. This equipment is installed where welding operations are conducted in a fixed location. Oxygen and acetylene are provided in the welding areas.

   b. Oxygen: The oxygen is obtained from a number of cylinders manifolded and equipped with a master regulator to control the pressure and the flow. The oxygen is supplied to the welding stations through a pipe line equipped with station outlets.

   c. Acetylene: The acetylene is obtained from acetylene cylinders set up.  The acetylene is supplied to the welding stations through a pipe line equipped with station outlets.

3. Portable Welding Equipment. 
   The portable oxyacetylene welding outfit consists of an oxygen cylinder and an acetylene cylinder with attached valves, regulators, gages, and hose. This equipment may be temporarily secured on the floor, or mounted in a two wheel all welded steel truck equipped with a platform which will support two large cylinders. The cylinders are secured by chains attached to the truck frame. A metal toolbox, welded to the frame, provides storage space for torch tips, gloves, fluxes, goggles, and necessary wrenches.

4. Oxyacetylene Welding Torch.

   a. The oxyacetylene welding torch is used to mix oxygen and acetylene in definite proportions and to control the volume of these gases burning at the welding tip. The torch has two needle valves, one for adjusting the flow of oxygen and one for adjusting the flow of acetylene. In addition, there are two tubes, one for oxygen, the other for acetylene; a mixing head; inlet nipples for the attachment of hoses; a tip; and a handle. The tubes and handle are of seamless hard brass, copper--nickel alloy, stainless steel, or other non-corrosive metal of adequate strength. The tips, which are available in different sizes.

   b. Types of Torches.

(1) There are two general types of welding torches; the low pressure or injector type, and the equal pressure type.

(2) In the low pressure or injector type the acetylene pressure is less than l psi. A jet of high pressure oxygen is used to produce a suction effect to draw in the required amount of acetylene. This is accomplished by designing the mixer in the torch to operate on the injector principle. The welding tips may or may not have separate injectors designed integrally with each tip.

(3) The equal pressure torch is designed to operate with equal pressures for the oxygen and acetylene. The pressure ranges from l to 15 psi. This torch has certain advantages over the low pressure type in that the flame desired can be more readily adjusted, and since equal pressures are used for each gas the torch is less susceptible to flashbacks.

.8 Discuss environmental controls required for a hydraulic work center. [ref. g, sec. IX]

1. CONTROLLED ENVIRONMENT WORK CENTER FABRICATION REQUIREMENTS.

   1. EXISTING FACILITIES. In order to fabricate a controlled environment work center within an existing structure, attention must be given to the following design requirements:

a. Walls and ceilings must be rigidly constructed to reduce generation of contaminants due to surrounding structure vibration or movement.

b. Materials used should have a low coefficient of expansion.

c. Ceilings should have adequate structural rigidity to support the installation of lights.

d. Walls should contain a vapor barrier.

e. Materials used in the walls and ceilings should be made of non-chalking, low-shedding materials.

f. Surfaces facing into the work center must be sealed, glossy, and washable. For most applications, one coat of a good grade chromate primer and two coats of hard gloss enamel or epoxy paint is adequate to allow ease of cleaning. White is the preferred color. Assure that the fire rating of all materials meets local codes.

g. All junctures and joints must be sealed. If an existing room with windows is used, the windows should be sealed closed. Internal surfaces should be made flush with the inside wall so as to minimize ledges or offsets.

h. Floors should be capable of supporting anticipated loads without deflection. Masonry or wood floors should be covered with low-shedding materials installed in such a manner as to eliminate cracks or openings. Masonry floors sealed with vinyl or plastic paints are acceptable. Should vinyl tiles be used, assure that the adhesive will not lose its bonding after repeated hydraulic fluid soaks.

i. Entry ways should be sufficiently wide to allow easy passage of personnel and components. Doors should be flush to the inner wall surface. Standard pressure door closers with an enclosed mechanism are required to assure the doors will be closed. All door edges, frames, and sills should be equipped with a continuous seal. Fire emergency exits should be installed as local codes require.

j. Air conditioning equipment for pre-filtering, cooling, heating, humidification, and dehumidification of the controlled work center should be provided. The airflow to the work center should be independent of the regular surrounding area airflow system.

2. Preparation and Fabrication. The following general guidelines apply to preparation and fabrication of a controlled environment work center inside existing facilities:

   a. Clean the area of furniture and equipment which do not meet the criteria specified herein.

   b. Partitions for test stands and administrative areas shall be installed.

   c. All public works functions should be performed:

(1) Electrical service wiring

(2) Water line installation

(3) Air line installation

(4) Telephone installation

All services shall be installed directly through the walls of the center or in the subsurface troughs when possible.

   d. Electrical and plumbing fixtures shall be installed or replaced as required. Lighting fixtures shall be recessed. All electrical boxes shall be sealed on the inside. Electrical outlets shall be sealed using smooth faceplates and neoprene gasketing. Valves and regulators shall be bulkhead fitted on smooth service plates.

   e. Walls, ceilings, door frames, and windows shall be sealed. Mastic compounds in moderate quantities may be used.

   f. Walls and ceiling shall be washed and painted as described in Paragraph 15, step f, to provide a smooth, dust resistant surface. Vinyl covering shall be installed along the wall base for ease of cleaning.

   g. Flooring shall be cleaned and repaired or replaced.
3.  NEW FACILITIES. In order to fabricate a new controlled environment work center, attention must be given to the following design requirements:

   a. For ease of installation, modular construction shall be used. Panels shall be interlocking. Each panel shall have a vapor barrier and be insulated for close temperature and humidity control.

   b. External walls may be of any durable material which is compatible with the activities performed in adjacent areas and the materials available.

   c. For most uses, plasterboard or lathe and plaster is sufficient. Internal walls and partitions shall be of a non-flaking material. Stainless steel and plastic Mylar laminate (formica, marlite) are examples of materials which can be used for this purpose. Dry wall may be used, but will require adequate sealing by painting.

   d. Ceilings shall be of rigid construction. The ceiling surface shall be washable. Materials used may be the same as used for internal walls. If drop ceilings are used, the ceiling panels shall be non-flaking, such as destaticized vinyl plastic and shall be sealed to reduce air leakage and dust filtration.

   e. All public works functions shall be performed.

Refer to Paragraph 16, step c.

   f. Lighting fixtures shall be flush-mounted to the ceiling and sealed to prevent dust filtration. Light panels may be either clear or translucent panels. Electrical outlets shall be provided with stainless steel faceplates with neoprene gasketing. All electrical boxes shall be sealed on the inside. Valves and regulators shall be stainless steel and bulkhead fitted on service plates where possible.

   g. Walls, ceiling, door frames, windows, floors, and entryways shall be sealed and conform to the requirements. 
   h. Air conditioning shall be provided by a recirculating system. Ventilating air for personnel shall be provided at a rate not less than 15 ft3/person. The overall air exchange rate shall not be less than 500 ft3/min/ton of refrigeration. Discharge vents shall be designed for no greater than 500 ft3/min air flow. Air shall be supplied through a 15-micron 85 percent efficient filter. Inlets shall provide even distribution. This may be accomplished by using several louvered ceiling diffusers. Return vents shall be located at or near floor level.

.9 Discuss the local manufacture of lines, tubes, cables, and other aircraft structural components. [ref. b]
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