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A     3/1.1
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 NSWC/







High power RF windows

 8022
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           9/3.2.2.7     Added wording requiring con-

                         sideration of other transmit-

                         ters RF thermal load

          10/3.2.4       Added reparability require-

                         for RF windows

          11/3.2.5.3.1   Added wording requiring con-

                         of other transmitters in ther-

                         mal loading

          12/3.2.5.6     Added Low Vel impact test

          13/            Added high power window

3.3.1.3.2.1 coating requirement

13/3.3.1.4     Added wording for window size

               and reparability

14/3.3.2.2     Add S/N and P/N interior

               marking requirement

14/3.3.2.3     Added fluid compatibility re-

               quirement to nameplate

17/4.2.1.4     Added Repaired panels to high

               power test

18/4.2.1.7     Added nameplate to fluid test

18/4.2.1.8     Revised impact test

20/4.2.2.9     Added high power test requir-

               ment for IPU if window size

               changes

16/3.5.1       Added words requiring consid-

               eration of high window power 

               areas

16/3.5.2       Added material to supply

22/6.1         Added wording allowing small-

               er high power window areas      
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1.0

SCOPE        

1.1

Scope This specification and its supplement 

(802027212200A) establish the performance, design, and verification requirements for the AN/ALQ‑99(V) Universal High Band Radome assembly. 

2.0

APPLICABLE DOCUMENTS

2.1

General‑ The following documents of the exact issue       

shown form a part of this specification to the extent     

specified herein:

SPECIFICATIONS
Military
MIL‑PRF‑23377G  
Primer Coatings; Epoxy, Chemical and Solvent Resistant  (30 Sep 94)

MIL‑PRF‑85285B(1)
Coating, Urethane, Aliphatic Isocyanate for     



Aerospace Applications  (30 Jul 87)

MIL‑C‑83445A(3)
Coating System, Polyurethane, Non‑Yellowing,    



White, Rain Erosion Resistant, Thermally                            Reflective  (22 Feb 95)

MIL‑F‑18264D(2)
Finishes, Organic Weapons System,

                    Application and Control of  (31 May 94)

MIL‑I‑8500D(1)   
Interchangeability and Replaceability of

Component Parts for Aircraft and Missiles 

(19 Feb 95)

MIL‑R‑81294D
     Remover, Paint, Epoxy, Polysulfide,

          and Polyurethane Systems  (31 Dec 90)

MIL-P-9400C

Plastic Laminate and Sandwich Construction Parts and Assembly, Aircraft Structural, Process Specification Requirements 





(14 Nov 91)

MIL-C-47220B

Coolant Fluid, Dielectric





(14 May 85)

MIL-PRF-87252C

Coolant Fluid, Hydrolytacally Stable, Dielectric  (24 Oct 97)

MIL-H-5606G(1)

Hydraulic Fluid, Petroleum Base; Aircraft; Missile and Ordnance (29 Mar 96)

NSWC Crane (NSWCC)

802027212200A       Radome Model CW‑XXXXX/ALQ‑99(V)

             
     Detail Specification Supplement 

          for the Universal High Band Radome    

                    (Confidential/29 Jul 99)

REPORTS
4102.4B             Model EA‑6B Miscellaneous                                           Loads (Rev A/26 May 69)

STANDARDS
Federal
FED‑STD-595B        Colors (15 Dec 89)

Military
MIL‑STD‑130H
      Identification Marking of U.S.

      Military Property  

MIL‑STD‑401B
      Sandwich Constructions and Core

      Materials; General Test Methods  (26 Sep 67)

MIL‑STD‑810E(3)     Environmental Test Methods  (31 Jul 95)

MIL‑STD‑882B(1)     System Safety Program for Systems

      and Associated Subsystems and

      Equipment, Requirements for  (01 Jul 91)

TECHNICAL MANUALS
NAVAIR O1‑1A‑22     Technical Manual, Organizational,

(dated 01 Jan 90)   Intermediate and Depot Maintenance,

     Aircraft Radomes and Antenna Covers

NAVAIR 01-85ADC-2-28 Countermeasures Set Pods, AN/ALQ-99(V),

(dated 15 Nov 91)    Organizational and Intermediate Maintenance   

PUBLICATIONS
Aerospace Industries Association
ARTC‑4 (July 1960)  Electrical Test Procedures for

Radomes and Radome Materials

American Society for Testing and Materials
ASTM D543‑87
     Resistance of Plastics to Chemical Reagents.

International Organization for Standardization (ISO)

ISO 9001


Quality Systems-Model for quality assurance in design, development, production, installation and servicing (7 Jan 94)

DRAWINGS
Composite Optics Inc

112330


Radome Assy-Modified Extended High Band





(Rev A 23 Feb 99)

112331


Nameplate-Final Assembly Identification





(17 Feb 99)

112360


Window Assy-Modified Extended High Band





(Rev B 06 Jan 99)

1123-MPS-001

Material and Process Specification for the





AN/ALQ-99(V) Modified Extended High Band





Radome (Rev A 05 Jan 99)

1123-ATP-002C

Production Units Acceptance Test Procedure





Structural Specimen Tests (13 Jan 99)

Grumman Aircraft Company (GAC)

1128WP40011

Radome Assy - AN/ALQ-99(V) Extended Band

                    (Rev D 16 Nov. 89)

1128B40073

Lines - T.J. Pod

1128SCAV880      
Universal Exciter, ALQ-99(V), Installation 

                 
Control Drawing  (Rev D, 09 Jun 86)
1128WP40010

Radome Assy - AN/ALQ-99, 18 inch radome, Polyimide (Rev P, 12 May 88)
Douglas Aircraft Co. (DAC)

5826508             Master Diagram, AN/ALQ-99(V) Case Assembly                       (Rev C, 23 Mar 70)

5826509          
Strongback Assembly, AN/ALQ-99(V)

                
(Rev AG, 15 Jun 91)

Raytheon Company
441686           
Transmitter Installation, Band 4,

                
ALQ-99(V)  (Rev G, 17 Oct 85)

443398          
Transmitter Installation, Band 5/6,

                
ALQ-99(V)  (Rev D, 16 May 74)

MCD929510       
Transmitter Assembly Installation, 

                
Band 7 TRIP, ALQ-99(V)  (Rev E, 03 Feb 87)

443399          
Transmitter Assembly Installation, 

                 
Band 8 TRIP, ALQ-99(V)  (Rev E, 10 Oct 85) 

443400            
Transmitter Assembly Installation, 

                
Band 9 TRIP, ALQ-99(V)  (Rev E, 10 Oct 85)
Tracor AES          

4750701


Transmitter Assembly Installation





Band 9/10, ALQ-99(V) (Rev C)

3.0 

REQUIREMENTS

3.1 

Item Definition
3.1.1     Radome Type -
The universal radome shall be a Very

Broadband Radome. The range of frequency coverage is defined in paragraph 3.2.1.1 of the classified supplement to this specification. The universal radome is a low RF loss, aerodynamic cover for the AN/ALQ-99 System antennas. Damage to, or excessive deflections in the radome structure may result in damage to the antennas. 

3.1.2     Radome Style ‑ The radome construction shall support            
all mechanical and electrical requirements of this section            
3.0 of NSWC specification #802027212200.   

3.1.3     Interface Definitions
3.1.3.1   Mechanical Interface 

3.1.3.1.1
The radome assembly shall interface mechanically with the AN/ALQ‑99 Tactical Jamming (TJ) Pod assembly of the EA‑6B Aircraft. The radome shall be interchangeable both in the external contour and case assembly attachment points with the existing AN/ALQ‑99 Extended Band Radome as shown in GAC drawing 1128WP40011.  The applicable radome fastener is Rexnord CA21037-6-4HS (fastener stud) and CA21037CL-6R (retaining ring). A stainless steel shoulder bushing, in accordance with that shown in Grumman drawing 1128WP40011, Sheet 2, Zone D-24  shall be provided at each radome fastener location.                   

3.1.3.1.2
The radome shall interface mechanically with the ALQ-99 Bands 4, 5/6, 7, 8, and 9 TRIP transmitter-antenna assemblies, the ALQ-99 Band 9/10 transmitter-antenna assembly, the Universal Exciter (UE) and the UE Upgrade (UEU). To prevent interference with the UE and UEU, the radome fastener bushings shall be installed as shown in Grumman drawing 1128WP40011 Sheet 2 Zone D-24 at pod stations Y=+77.00, +89.25, and +101.5. The radome shall also provide adequate clearance between the internal contour of the radome and the antennas of the above transmitter-antenna assemblies. The radome shall not deflect and physically interfere with the system antennas due to loads that can occur in flight at any point in the flight envelope. 

3.1.3.2
Electrical Interface ‑ The radome shall interface          electrically with those antennas specified in paragraphs 3.1.5.1.2.

3.2       Characteristics
3.2.1     Performance
3.2.1.1   Electrical ‑ See 802027212200A   

3.2.1.1.1     Average Transmission - See 802027212200A   

3.2.1.1.1.1   Average Transmission Over Prime Window Sectors - See                     802027212200A   

3.2.1.1.2     Minimum Transmission - See 802027212200A   

3.2.1.1.3     Reflection - See 802027212200A

3.2.1.1.4     Antenna Pattern Distortion ‑ See 802027212200A   

3.2.1.1.4.1   Main Lobe Beamwidth ‑ See 802027212200A   

3.2.1.1.4.2   Pattern Ripple ‑ See 802027212200A   

3.2.1.1.5     Beam Deflection Error ‑ See 802027212200A   

3.2.1.1.6     High Power ‑ See 802027212200A   

3.2.1.1.7     Dielectric Constant and Loss Tangent - See 802027212200A 

3.2.2     Physical Characteristics
3.2.2.1 
Structural ‑ The radome structural requirements shall be defined by the load distribution of the case assembly outlined in Grumman pod loads report 4102.4B Addendum A. The radome sandwich construction shall meet or exceed sandwich flexure and core shear properties of the ALQ-99 High Band Radome P/N 5826151-511. These requirements are defined in COI ATP 1123-ATP-002C. The radome sandwich construction shall meet or exceed the flatwise tension test requirements of the ALQ-99 High Band Radome P/N 1128WP40010-9. The solid laminate portions of the radome shall have equal or better strength and stiffness as the ALQ-99 High Band Radome P/N 1128WP40010-9. The above strength properties are minimum values, better performance might be necessary to meet all specification requirements. A stress analysis shall be performed to verify structural integrity. The stress analysis shall also determine the number of 1 inch diameter delaminations and minimum spacing between delaminations that can be allowed in the radome outer skin without degradation of the mission capability of the radome. 

3.2.2.2
Installation/Removal ‑ The maximum time to remove or install the radome shall not exceed thirty minutes. The design and construction of the radome shall be such that no more than three maintenance personnel are required to meet the installation and removal times.

3.2.2.3
Contour and Wall Thickness ‑ External contour shall be identical to the existing Extended Band Radome contour, as defined in 1128B40073 drawing and by the Government Furnished Bonding Fixture (BOF) 1128WP40011-1 BOF. Radome maximum wall thickness shall not exceed 0.404 inch. In the event of dimensional discrepancies between the drawing 1128B40073 and the BOF, the BOF shall take precedence.                

3.2.2.4
Inserts ‑ All holes subject to wear and abrasion owing to the necessity for frequent insertion or removal of bolts or screws shall be fitted with metallic or nonmetallic inserts or doublers which shall provide bearing surface to resist wear.

3.2.2.5
Drain Hole ‑ Reinforced drain holes, identical in location and size to those shown in Grumman drawing 1128WP40011, Sheet 2, Zones B24 and B26 shall be provided to prevent collection of any liquid in the bottom portion of the radome.

3.2.2.6
Weight ‑ The weight of the radome assembly shall not exceed 75 lbs. A firm weight shall be established in accordance with paragraph 4.2.2.8.  The nominal radome weight, with a tolerance range, shall be indicated on the radome production drawing.

3.2.2.7
Thermal- The Universal High Band Radome shall be capable of withstanding the thermal loads caused by impinging RF energy produced by a Band 9/10 Transmitter Assembly operating at full power throughout the transmitter’s range of operating frequencies. The Universal High Band Radome shall be capable of withstanding the thermal loads caused by impinging RF energy produced from operation of any transmitter combination created from those listed in paragraph 3.1.3.1.2 throughout their operating frequency ranges. The radome shall also be capable of withstanding the power density produced by the intersecting beams of two band 9/10 transmitters, installed one each in the forward and aft pod locations, operating simultaneously inside the radome throughout the range of frequencies covered by the radome. A RF Thermal analysis shall be performed to verify thermal integrity. 

3.2.3
Service Life ‑ The radome shall be designed for a minimum service life of 5000 flight hours exclusive of environmental hazard damage.  No verification test  exists for this requirement; however, reasonable      assurance that the requirement can be met shall be    obtained through the use of standard and approved manufacturing materials and processes.

3.2.4    
Maintainability ‑ Levels of maintenance, repair

procedures and other aspects of maintainability for     these radomes shall conform to the requirements of      paragraph 3.5.1 of this specification. The radome shall be repairable using materials and processes compatible  with those specified in NA 01-85ADC-2-28, Section 005   04. 

3.2.5
Environmental Conditions
3.2.5.1
Rain Erosion ‑ The protective coating for the leading edge of the radome shall include an approved rain erosion resistant coating as defined in 3.3.1.3.2 which is equivalent to the rain erosion protection provided for the Extended Band Radome.

3.2.5.2
Fluids ‑ For exposures up to twenty-four hours, the radome shall not be softened or perma​nently damaged by contact with petroleum products, hydraulic fluids, Turbine Fuel (JP‑5), Coolanol 35, Polyalphaolefin, and other fluids common to aircraft operation and maintenance.  A coating that prevents absorption of Coolanol 35 or Polyalphaolefin into the radome shall be applied to the entire inner surface of the radome, including drain holes provided the coating does not degrade RF performance below specification requirements and can withstand the RF thermal environment.  If the contractor can demonstrate that a coating cannot meet these requirements, then the application of this coating can be limited to the 8" wide non-window area at the bottom of the radome as defined in Grumman Drawing 1128WP40011, Zone A27, Sheet 2.  Cautious use of paint stripper solvents such as MIL-R-81294 (Turco 5469) shall not permanently damage the radome, exclusive of the finish coat.

3.2.5.3
Temperature‑Humidity‑Altitude - Exposure to the environmental conditions of Method 520 of MIL‑STD‑810 as modified by the requirements of this specification shall not produce:

(a) Alteration of attachment adversely affecting 

    installation.

(b) Physical interference between the radome and the        contained equipment.

(c) Degradation in the electrical performance below  

 the minimum specified values.

(d) Permanent deflections, distortions, or damage.

3.2.5.3.1 Temperature ‑ The radome shall be designed to operate continuously at Mach .86 at sea level and 103 degrees F and any other point within the flight profile shown in Figure 1. The radome must be capable of handling heating due to absorption of RF energy from two Band 9/10 transmitters operating continuously at full power at any point in the flight envelope defined above without damage or degradation of performance. Due to RF heating, the temperatures developed in the high power density areas will be significantly higher than in the remaining portion of the radome. The contractor will be responsible for determining the maximum temperatures developed at any location in the radome wall construction based on full 360 degree azimuth operation of the respective transmitters listed in paragraph 3.1.3.1.2. For all transmitters except Band 9/10, power levels impinging on the radome wall shall be determined based on transmitter frequency, power output and 3db beamwidth defined in the classified supplement of this specification. For Band 9/10, the RF power density impinging on the radome wall is depicted in Figures 4 and 5 of specification 802027212200A. The figures represent one Band 9/10 Transmitter-Antenna radiating at full power with a zero degree incidence angle with respect to the radome wall. The materials and construction used in the radome shall be compatible with the temperatures predicted. The internal cavity temperature of the radome can estimated to be the stagnation temperature at any point in the flight envelope. The radome shall withstand non-operating (storage) temperatures from -65 degrees F (‑54 C) to 185 degrees F(85 C).

3.2.5.4 Sunshine ‑ The radome shall be designed to withstand exposure as described in MIL‑STD‑810, Method 505.3 Procedure I, with no degradation of its physical or electrical properties.

3.2.5.5 Rain and Hail Impact - The universal radome shall be equal or better in rain and hail impact resistance as radome P/N 1128WP40011. 

3.2.5.6 Low Velocity Impact - The universal radome shall be free from cracking, delaminations, disbonds or defects that exceed one inch in diameter resulting from a single 4 ft-lb impact normal to the radome surface. 

3.3
Design and Construction
3.3.1
Materials, Processes and Parts
3.3.1.1
Plastics - All plastics employed in the radome modification construction shall be inspected in accordance with MIL-P-9400 and shall be tested in

accordance with applicable material specifications.

3.3.1.2
Non‑Plastics 

3.3.1.2.1 Metallic Materials ‑ Metallic materials and materials containing electrical conducting impurities shall not be employed in the window areas of the radome without specific authorization from the Procuring Activity.  Refer to Figure 2 for definition of the radome windows. Metallic materials used outside the window areas must have a ground path to prevent accumulation of static electrical charge.

3.3.1.3
Finishes and Protective Coatings ‑ (General) The use of any finish or protective coating not authorized by this specification is prohibited unless approved by the procuring activity. Parts shall be finished in accordance with MIL‑F‑18264. 

3.3.1.3.1 Preparation of Radome Exterior - The radome exterior prior to any application of coating shall be free of mold release agents, glaze, protruding nibs, loose threads, and other agents tending to reduce the adhesion of the coating.  Scuff‑sanding followed by smooth‑sanding may be employed, except the sanding operation shall not result in the removal, or structural degradation of any layer of glass reinforcement.

3.3.1.3.2 Paint
3.3.1.3.2.1
Protective Coating ‑  The air passage surface of the radome shall be finished with an epoxy polyamide primer in accordance with MIL‑PRF‑23377 Type II (Low Infrared Reflectance Version).  Exterior surfaces of the leading edge of the radome as defined in GAC drawing 1128WP40011 sheet 2 zone A20, shall then be finished with a Rain‑Erosion Resistant Coating in accordance with MIL‑C‑83445.  The topcoat system shall be an aliphatic isocyanate urethane in accordance with MIL‑PRF‑85285 (light gull gray) (FED‑STD‑595, No.36375). Final coating thickness, consisting of epoxy primer and a polyurethane topcoat shall be in
accordance with MIL-PRF-23377 and MIL-PRF-85285. It has been demonstrated that paint thickness in the high power density areas of the radome can influence heat build-up in the wall construction. If it is necessary to reduce the paint or primer thickness to less than the amount recommended in their respective specifications, a request must be submitted to the procuring activity for approval. The contractor must demonstrate that an exception to the paint and primer thickness requirements listed in the respective specifications is required. Use of paint and primer systems, other than those specified above must be submitted to the procuring activity for approval. Use of the above materials is mandatory unless the contractor can demonstrate that these materials degrade electrical performance or cannot withstand the temperature levels generated due to RF heating.  

3.3.1.3.2.2
Overpainting ‑ Application of additional paint coatings other than those authorized above or overpainting with more than the number of coats prescribed above is prohibited.  This does not preclude touchup to repair damaged areas or scratches.

3.3.1.4
Materials & Processes ‑  The materials and processes used shall permit full 360 degree operation, at full power output, of two Band 9/10 Transmitter-Antenna Assemblies, without any degradation due to thermal loading and shall meet all structural and electrical requirements of this specification. The power densities impinging on the radome inner wall are defined in paragraph 3.2.1.1.6. The radome shall also be compatible with full 360 degree operation of the transmitters listed in paragraph 3.1.3.1.2. The material and processes used to fabricate the radome shall be compatible with the radome repair materials specified in Section 005 04 of NA 01-85ADC-2-28. The high power density areas should be repairable using methods compatible with these processes, replacement of the entire high power density area as the primary means of repair is undesirable, refer to paragraph 3.2.4.  

3.3.1.5
Standard Parts ‑ Standard parts (MS, AN, NAS, and JAN) shall be used wherever possible and shall be identified on the drawing by their part numbers.  Commercial utility parts such as screws, bolts, nuts, cotter pins, etc, may be used, provided they are replaceable by the standard parts (MS, AN, NAS,
and (JAN) without alteration, and provided the
corresponding standard part numbers are reference in the parts list and in the Contractor's drawings.  In the event there is no corresponding standard part, commercial parts may be used provided they conform to all requirements of this specification
and are approved by the government.

3.3.2
Product Marking ‑ All marking information shall be legibly stamped or otherwise marked without the use of metallic pigments on all radomes after painting.  Markings shall be in accordance with MIL‑STD‑130.

3.3.2.1 Outside ‑ After the application of all finish coatings, the radome shall be marked as shown in Composite Optics drawing 112330.

3.3.2.2
Inside – The part number and serial number of the radome shall be marked inside the radome so that it is legible when viewed from the aft end of the radome when installed on the hardback.  

3.3.2.3
Nomenclature, Nameplate, & Serial Number - Nomenclature assignment shall be accomplished in accordance with MIL-STD-196. The Contractor shall request serial number prefix letter assignment from the Government. The nameplate shall be a non-metallic material, and located as shown on drawing 1128WP40011, Sheet 2, Zone B26. The nametag shall be similar in shape to that shown in Composite Optics drawing 112331. The nameplate and means of attachment shall be resistant to fluids in accordance with paragraph 3.2.5.2. The information recorded on the nameplate shall be permanent and shall not fade or be removed by fluids, sunlight or erosion. Adhesive bonding shall not be the sole means of attaching the nameplate to the radome.   

3.3.3
Workmanship
3.3.3.1
Surfaces ‑ With the exception of allowable conditions, radome surfaces shall be uniformly smooth and free from voids, gaps, cracks, holes, air or gas pockets, blisters, porosity, resin pockets, resin starved areas, solvent areas, wrinkles, delamination, variable density areas, soft spots, uncured or unbonded areas, surface tackiness, metal staples, paper tape, and other defects. Allowable conditions are considered to be those anomalies common to the fabrication of composite structures that have no negative effect on the finished product and are not the result of poor workmanship.  Allowable conditions, unallowable conditions, and the processes for rework of unallowable conditions to allowable conditions will be specified on the radome drawings and subject to the approval of the procuring activity.  Rework of approved allowable conditions given in the radome drawings shall be deemed as within acceptable control limits and not subject ISO 9001 corrective action and disposition. All other rework actions shall be processed in compliance with ISO 9001. Nondestructive inspection techniques shall be employed to insure compliance with these requirements.

3.3.3.2
Fillers - With the exception of the coating required by section 3.2.5.2, the use of resin, putty sanding surfacer, or other such materials as surface fillers on new parts is prohibited.

3.3.3.3
Reinforcement Ribs ‑ Employment of surface rib reinforcements must be approved by the procuring activity. 

3.3.4
Interchangeability ‑ All production radomes built to the requirements of this specification shall be interchangeable, without modification, to corresponding units in accordance with MIL‑I‑8500.

3.3.5
Transportability - The radome shall be capable of being transported to the end use site by common carrier or military transport (land, sea, & air).  The radome shall meet all specification performance requirements after being transported from the factory to the installation site.

3.3.6
Safety ‑ The radome shall not incorporate any features which will result in Category III
(critical) or Category IV (catastrophic) hazards as defined in paragraph 3.14 of MIL‑STD‑882.

3.4
Documentation ‑ No data is required by this specification.  Any design data required shall be submitted in accordance with the DD-1423 Contract Data Requirements List (CDRL).

3.5
Logistics
3.5.1
Maintenance ‑   Specific maintenance requirements and maintenance levels for production radomes shall include those specified in 3.2.4 and as follows:

(a) The Contractor shall determine the method of
repair and maximum size and type of repairs that can be made at the organizational level of maintenance by Navy personnel without adversely affecting radome performance or requiring a retest after a repair has been made. 

(b) The Contractor shall submit a recommended repair procedure for the radome including the high power density areas in accordance with the foregoing which may be used in the repair of the radome at organizational level of maintenance. Repair procedures shall generally conform to Section 6-0 of NAVAIR O1‑1A‑22 (excluding Sections 6-7 & 6-8) and Section 005 04 of NA 01-85ADC-2-28. 

(c) The Contractor shall submit recommended installation and removal procedures for the radome assembly.

3.5.2
Supply ‑ The range and quantity of spare and repair parts and material shall be determined through the joint efforts of design engineering, maintainability engineering, reliability engineering, and logistics personnel.

4.0
QUALITY ASSURANCE PROVISIONS
4.1
General ‑ The radomes furnished in compliance with this specification shall be subjected to inspection and test requirements in compliance with ISO 9001 and the following paragraphs.  Records of the inspections, examinations and tests shall be complete and shall be made available to the Procuring Activity accordance with the contract.

4.2
Verification Tests - Tests shall be performed on radome construction sample panels and all production radomes to verify that the requirements of this specification are met.  The acceptance test for the
first radome production unit shall include additional tests to which the remaining production units shall not be subject.

4.2.1
Construction Sample Tests ‑ Developmental testing of the radome design shall include data taken on representative samples of the identical construction proposed for the radome and the high power density areas. The following construction sample tests shall be performed prior to fabrication of the initial radome production unit. 

4.2.1.1
Flat Panel Transmission Test ‑ Construction sample electrical testing shall be performed on a 3 ft square flat panel that is fully representative of the radome construction including the high power density areas. If there are differences in construction between the rest of the radome and the high power density areas, one panel can be fabricated duplicating both constructions if it doesn’t degrade the validity of the tests. The test specimen shall be fabricated using the same materials and processes that are to be employed in the production radomes.  Transmission efficiency measurements shall be measured at the test frequencies defined in 4.2.2.5 of 802027212200A. The test data shall be compared to the calculated electrical model to verify the electrical properties of the materials.  

4.2.1.2 Structural Coupon Test - Tests for Sandwich Flexure, Solid Laminate Flexure, Core Shear and Flatwise Tension shall be performed on construction samples as shown in Grumman drawing 1128WP40010, Sheet 3 and Composite Optics drawing 112360 Sheet2.  The strength of the test coupons shall meet or exceed the requirements of paragraph 3.2.2.1. Once established, these strength values and the test configurations shall be given on the production radome drawing. 

4.2.1.3
Double Lap Shear Tests - If the high power density areas are incorporated into the radome using a lap joint or stepped lap joint, double lap shear tests shall be performed on the proposed design in accordance with the approved Construction Sample test plan. The results of the test shall be compared to predicted loads in the area of the joint to establish the structural integrity of the joint design.  

4.2.1.4
RF/Thermal Absorption Test - To determine the Contractor’s ability to fabricate a radome construction that can withstand the high RF energy levels impinging upon it, a RF/thermal absorption test is required. A flat 3’ X 3’ panel duplicating the proposed construction of the radome in the areas of highest RF power density exposure, including coatings, shall be fabricated using methods that will be employed on the production radomes. The panel will be tested by radiating energy at the flat panel and measuring its thermal absorption. The test will be conducted by radiating an ALQ-99 Band 9/10 transmitter/ antenna, operating at frequencies defined in 4.2.1.3 of 802027212200A and maximum output power, on the sample in an anechoic chamber or suitable environment and measuring its surface temperature, after achieving a steady state. A second flat 3’ x 3’ panel shall be fabricated and have 2 simulated repairs performed on it to verify reparability using Fleet methods. Both repairs shall require removal of a 2 inch diameter section of core down to the septum; the area will then be repaired using methods compatible with Organizational level capabilities. Repair materials should be representative of what the Contractor will recommend for use in repair procedures. One repair should be coated in accordance with this specification. The other should have two layers of paint and primer applied (effectively simulating repainting after repair.) The panel will be submitted to the high power test described above. Government facilities will be used to conduct the high power tests.

4.2.1.5
Temperature‑Humidity‑Altitude Test ‑ The radome construction shall be tested in accordance with applicable portions of Method 520 of MIL‑STD‑810 as modified by the requirements of this Specification.  Qualification by similarity of construction may be considered.

4.2.1.6 
Sunshine Test ‑ No test required due to incorporation of external finish coating identical to coating on existing radomes.  If a different coating system is used anywhere on the radome, the construction shall be tested in accordance with MIL-STD-810 Method 505.3 Procedure 1.

4.2.1.7 Fluid Test ‑ Representative samples of the radome shall be tested to satisfy the requirements of 3.2.5.3.  The test method shall be in accordance with ASTM D543‑87. A sample nameplate shall also be submitted to this test.

4.2.1.8
Low Velocity Impact Test - The radome shall be able to withstand an impact of 4 ft-lbs from a ¾ inch diameter solid impacter without causing a delamination greater than one inch diameter in the radome skins. The sandwich core shall not be damaged. The impacter shall not penetrate the test panel. The impact shall be normal to the panel surface and low velocity. The panel constructed for this test should be representative of the proposed construction of the radome including the high power density areas and shall include the coating system but not rain erosion coat. If the proposed construction of the high power density areas of the radome is different than the rest of the radome wall construction, two impact tests are required to verify that each construction meets this requirement.

4.2.2
Production Acceptance Test Descriptions - All of the following tests shall be performed on the initial production radome unit. Testing of the remaining production units shall include Examination of Product, Total Thickness, Template Structural Sampling, Transmission Efficiency, and Weight as specified. 

4.2.2.1
Examination of Product ‑ All radomes shall be carefully examined to verify conformance with all requirements of this specification with reference to construction, workmanship, identification, marking, weight, and materials using nondestructive inspection techniques.

4.2.2.2
Total Thickness ‑ The total thickness of all radomes shall be measured at twelve evenly distributed points along the solid attachment area and at twelve evenly distributed points of the sandwich construction portion of the radome.  Measurement shall be accomplished using a suitable caliper or other reliable device.     

4.2.2.3
Template ‑ Interface areas, fastener locations, and overall dimensions and contour of all radomes shall be checked to ensure compliance with applicable drawings.

4.2.2.4 
Structural Sampling Test - Strength and Fatigue testing shall be limited to the coupon tests required by paragraph 4.2.1.2. Test coupons shall be fabricated and tested along with the fabrication of the initial production unit, the second production unit, and thereafter, every fifth production unit. The tests and the resulting data shall be as given in 4.2.1.2.

4.2.2.5
Transmission Efficiency Test - A transmission efficiency test will be performed on the entire radome to demonstrate that specified average transmission and minimum transmission values are attained.  The test will be conducted in accordance with an approved Production Acceptance Electrical Test procedure.  Transmission measurements for the initial production unit and the next four units shall be performed at the ten test frequencies specified in paragraph 4.2.2.5 of 802027212200A. All remaining production units shall be tested at the two frequencies also specified in paragraph 4.2.2.5 of 802027212200A. Data shall be evaluated for performance to demonstrate that the requirements of paragraphs 3.2.1.1.1, 3.2.1.1.1.1, and 3.2.1.1.2 are met. 

4.2.2.6
Reflected Power Test ‑ For the initial production unit, a reflected power test shall be conducted at two frequencies defined in paragraph 3.2.1.1.3 of 802027212200A. A test antenna shall be matched in VSWR to less than 1.04:1 in free space at each of the frequencies.  The radome shall be placed over the antenna and the VSWR recorded.  The magnitude of the power reflection coefficient shall be determined to meet the requirements of 3.2.1.1.3 using the following equation: 
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4.2.2.7
Antenna Pattern Distortion Test ‑ This test will be performed at two test frequencies specified in paragraph 3.2.1.1.4 of 802027212200A. An ALQ-99 system antenna will be supplied as GFP for the lower frequency test. The higher frequency test will be performed using a standard gain horn antenna for Band 9/10.  An antenna pattern measurement of the main lobe will be recorded without the radome.  The radome will then be placed over the antenna and the antenna and radome will rotate together to obtain the combined radiation pattern.  The resulting data will permit comparison of both conditions and evaluation of changes to the half power beamwidth, pattern ripple and beam pointing caused by the radome. This test only applies to the initial production unit.

4.2.2.8 Weight - The weights of the complete initial production unit and the next four radome production units shall be measured and recorded.  These weight values shall be used in determining a nominal radome weight and a weight tolerance range.  This weight and tolerance range shall be given on the radome production drawing.  All remaining production units are not required to be weighed.

4.2.2.9 RF Thermal Absorption Testing- The initial production unit shall be tested to determine RF thermal absorption compatibility with ALQ-99 Band 9/10 transmitter. The radome will be tested by radiating the Bd 9/10 transmitter at the specified frequencies and maximum power output in an anechoic chamber and measuring its surface temperature after achieving steady state. The test frequencies are defined in specification 802027212200A. Government facilities will be made available for this test. The Government has the right to waive performance of this test. 

4.3
Test Procedures ‑ The procedures used for conducting Construction Sample and Production Acceptance tests shall be prepared by the Contractor and submitted to the Procuring Activity for approval.  The procuring activity shall have the right to modify the tests or to require any additional test procedure or details deemed necessary to determine compliance with the requirements of this specification.  The electrical test procedure shall utilize applicable portions of Report ARTC‑4.

4.4
Radome Failure ‑ The term failure shall be as defined in 6.1. Should a failure occur during any of the preproduction or acceptance tests specified herein, the following action shall be taken:

(a) Immediately notify the Procuring Activity's representative.

(b) Prepare a malfunction report, noting suspected cause, and submit to Procuring Activity.

(c) Determine the cause of failure.

(d) Determine if the failure is a recurring manufacturing problem or design deficiency.

(e) Submit analysis to the Procuring Activity.

(f) Submit the proposed corrective action intended to reduce the possibility of the same failure(s) recurring to the Procuring Activity for approval.

4.4.1
Rejection and Retest ‑ Radomes that have been rejected shall be dispositioned (i.e. reworked, repaired, scrapped) in compliance with ISO 9001.  Prior to resubmittal for acceptance, full particulars concerning previous rejection and the action taken to correct the defects found in the original shall be furnished to the Procuring Activity.

4.4.2
Validation ‑ When a failure occurs during acceptance tests, the individual test requirements schedule shall be revised to include a test to check each successive radome unit for the noted nonconformance until it has been determined that the defect has been satisfactorily corrected.

4.4.3
Defects in Items Already Accepted ‑ When investigation of a test failure indicates that like defects exist or could exist in items already accepted, the Contractor shall so advise the Procuring Activity and report the necessary corrections.

5.0
PREPARATION FOR DELIVERY

5.1
General ‑ Radomes shall be preserved, packaged, packed and marked for the level of shipment specified in the contract or order.

6.0
NOTES

6.1
Definitions
(a) Procuring Activity ‑ The Procuring Activity as referenced in this specification shall mean Naval Aviation Inventory Control Point Philadelphia.

(b) Contractor ‑ The Contractor is responsible for supplying the equipment described in this specification.

(c) Failure ‑ A failure is the inability of a radome to meet the requirements of this specification.

(d) Window Regions ‑ Primary and secondary window construction zones are defined in Figure 2. The primary window test sectors are defined as sectors C, D, E and F as shown in Figure 3.

(e)
High Power Density Areas - Areas of the radome that are subject to the highest RF energy output by the ALQ-99 Transmitters. Composite Optics drawings 112330 and 112360 define the physical dimensions and construction of a qualified window design that was incorporated into existing 1128WP40011-1 radomes to correct a thermal problem that was occurring with the Bd 9/10 transmitter.   

6.2
Symbol ‑ The symbol (*), as used in the type designation will be replaced upon assignment of nomenclature.
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