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1. Scope.  This specification describes the specifications for a 7-Person Inflatable Combat Raiding Craft (I-CRC).  The I-CRC is designed to provide performance and stability to support maritime operations. 
2. Applicable Documents.

2.1. Government Documents. 
DFP-ECB-043

2.2. Order of Precedence.  In the event of a conflict between the text of this document and the references cited herein (except for associated detail specifications, specification sheets, or Military Specification standards), the text of this specification shall take precedence.  Nothing in this document, however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3. Product requirements.

3.1. General description.  The 7-Person I-CRC will support missions such as airborne and air mobile infiltration, clandestine over-the-horizon insertion and extraction, submarine infiltration and exfiltration of Special Operations Forces, surface swimming operations, open and closed circuit Self Contained Underwater Breathing Apparatus (SCUBA) operations, river reconnaissance, searching, water gap crossing and humanitarian missions.  
3.2. Craft Specifications
3.2.1. Weight/Payload.  I-CRC shall not exceed 320 pound empty weight with decking and be capable of carrying 7 Soldiers and equipment, a minimum of 2700 pounds total.  

3.2.2. Body.  The craft, at a minimum, shall consist of a main buoyancy tube and a single inflatable keel. 
3.2.2.1. Length.  The craft shall be no more than 16 feet exterior length, and no less than 11 feet interior length.  
3.2.2.2. Beam.  The craft shall be no more than 7 feet exterior width, and no less than 2 feet 10 inches interior width. 
3.2.3. Survivability.  Hull Tubes shall be constructed of multiple chamber design so if any one of the hull chambers are deflated, the boat shall be capable of maintaining level floatation at a Sea State 0 at maximum payload.  A system of recessed, replaceable relief valves shall be installed to protect each chamber of the hull tubes from inadvertent overpressure.  
3.2.4. Keel.  A single, full length inflatable keel shall be provided.  The keel shall be a single chamber fitted with a manual inflation/deflation valve and attached to the craft's bottom by hook and pile fastener or other suitable means which will provide for easy removal and replacement without the use of adhesives or tools.
3.2.5. Deck.  I-CRC boat deck shall be removable, collapsible when in storage and rigid when in operation and constructed of a nonskid, puncture and rot resistant material.   The deck shall extend from the transom to the thrust-board, and from forward of the thrust-board to the bow.  When deck plates are utilized a method, such as stringers, shall be used to ensure all deck plate joints between the transom and thrustboard are supported to prevent movement when underway.   The deck shall incorporate a minimum of 6 equipment securing points distributed evenly along the length of the boat deck.    
3.2.6. Transom.  I-CRC transom shall be adaptable (long or short shaft) and capable of supporting 330 pounds in single or dual engine configuration with a hardened corrosion resistant faceplate and lip with safety retainers.  Shall be configured to allow the engine to be bolted or pinned through the transom.

3.2.7. Thrust-board.  I-CRC design shall incorporate a method of ensuring horizontal rigidity in the craft by providing a thrust-board installed in the bow section.  Its purpose, together with the transom, is to provide horizontal rigidity for stability and performance of the craft.  Any design shall conform to the color requirements of the craft and be constructed of marine grade materials.  
3.2.8. Design.  At a capacity of 2700 lbs, the I-CRC shall be maneuverable, and maintain stability at 16 knots at Sea State 1, maintain rigidity in Sea State 3 and be survivable in Sea State 5. 
3.2.9. Operating Temperature:  The craft shall not be damaged in storage throughout an air temperature range of -30°C to + 65°C.  The craft shall operate throughout a sea water temperature range of -1°C to +30°C. The craft fabric shall not crack, crease or distort in any way when stored in these conditions for a period of five (5) years.
3.2.10. Color.  To minimize detectability the required color of the craft is non-reflective black.  All exposed metallic components, such as a transom reinforcement plate, will be non-reflective.
3.2.11. Service life.  The service life shall be a minimum of five (5) years and storage life of ten (10) years.  
3.3. Auxiliary Craft Features
3.3.1. Force Protection.  I-CRC shall have the ability to self bail.  
3.3.2. Rubbing Strips.  Rubbing strips shall be located around the entire outer side of the main buoyancy tube.  Additionally, they shall be installed on the underside of the craft along the keel and other areas subject to abrasion.  Rubbing strips shall exhibit the following characteristics: Hardness, Shore A – 65 plus or minus 5; Tensile strength – 13.8 Mega-Pascals; Ultimate elongation – 400 percent. 
3.3.3. Relief valves.  A system of relief valves shall be installed in the aft chambers to protect the hull tube chambers from inadvertent overpressure.  Relief valves shall not be provided for the keel.  The relief valves shall be installed in a recessed flange that can be easily attached to the craft inflation tubes and located to avoid damage by craft personnel or their equipment.  The relief valve shall relieve at a craft pressure no greater than 190 percent (%) of the designed working pressure and reseat at 120 percent (±10%) of the designed working pressure.  Relief valves shall be capable of being rendered inoperable by design or poppet retainer.  All metal parts which can cause damage to the craft fabric shall be protected. 
3.3.4. Inflation/deflation valves.  Inflation/deflation valves installed in recessed flanges shall be provided on each inflatable chamber of the hull.  One inflation/deflation valve shall be provided on the keel tube, which is not required to be recessed.  In order to prevent entry of sand or debris, the valves shall be equipped with a protective cover attached by lanyard.  The valves shall be capable of being locked in an open position to facilitate deflation and shall be marked to indicate instructions for their proper operation.  Two (2) additional valves, one each port and starboard on the top side of the hull tube aft chamber end cones just forward of the end caps shall be provided and designated as dump valves.  The dump valves are used to evacuate any trapped air in the tube when the craft is being recovered. 
3.3.5. Automatic Inflation.  Connection valves for a Self Contained Underwater Breathing Apparatus (SCUBA) system shall be located on the inboard side of the port and starboard aft chambers of the craft hull tube.  The interior of the aft chambers shall be capable of accepting CO2 inflation gases without damage to the fabric.  The hull tube shall be fitted with valves capable of transferring the inflation air from one chamber to an adjacent chamber and capable of being closed to isolate the chamber in the event of damage or failure of an adjacent chamber.  The keel tube shall be fitted with valves and inflation apparatus capable of transferring inflation air from the hull tube to the keel tube.  The keel tube inflation connection fitting shall be a quick connect/disconnect type capable of being closed to prevent air loss in the event of damage or failure of either the keel tube or the connecting hull tube chamber.
3.3.6. Removable Caps.  All caps for items such as relief valves, inflation/deflation valves and dump valves shall be secured to valve body through use of a lanyard or tether.

3.3.7. Safety Features.  I-CRCs shall be equipped with gear securing lines and grab lines for crew safety.  A minimum of one grab line on the craft interior and one on the exterior shall be included.  Lines shall be a minimum 14 millimeter diameter, double braided black nylon rope.  Lines shall run the length of the boat and be anchored in multiple places. Outboard line(s) must be easily gripped by a Soldier in the water; inboard lines must be easily gripped by a Soldier seated in the boat.
3.3.8. Tie-Down Points.  I-CRCs shall have a minimum of 15 heavy duty (500 lb pullout rating each) securing points placed on the interior of the craft to secure equipment.  Tie-Down points shall be standard D-rings which will accommodate a ¾ inch line.  
3.3.9. Towing Points.  I-CRCs shall be equipped with towing bridle and tow points, at bow and stern, capable of towing like craft at maximum payload at Sea State 3, without damage to the craft.  
3.3.10. Multifunctional Lifting Points.  I-CRCs shall have lift points (1 inch inner diameter minimum) capable of supporting the weight of the boat with motor(s) and 1000 pounds of gear on a level plane with no damage and minimal flex.  Lifting points shall be accessible at all times and shall not interfere with the loading/distribution of equipment on the hard deck.  The lifting fittings shall be compatible with the other components of the lifting system.
3.3.11. Handles.  I-CRC exterior shall have a minimum of eight carry handles (4 on each side) capable of being gripped with a gloved hand located on the outboard sides of the hull tubes for Soldier portability.  
3.3.12. Equipment pockets.  The craft shall be fitted with three (3) equal sized equipment pockets with hook-and-pile closures.  Two (2) pockets shall be located port and starboard on the interior of the craft bow area in such a way as to not interfere with the installation of the flooring, operation of the inflation system or with the installation of the boat safety kit. One pocket shall be located on the aft interior of the craft on the port hull tube just forward of the transom.  The pockets shall be sized such that the Basic Issue Items may be distributed between them.
3.3.13. Paddle stowage.  The craft shall be equipped with a handle strap and a paddle pocket on the interior port and starboard tubes suitable for securely stowing paddles.  The straps and pockets shall be located in such a way as to not interfere with installation of flooring or operation of the inflation system.  The paddle stowage design shall prevent paddles from sliding fore and aft. 
3.3.14. Integrated Fuel Cell.  The craft shall be equipped with two collapsible, eight (8) to twelve (12) gallon fuel bladders and fuel lines.  The fuel bladders shall be securable with quick release disconnects and removable within one (1) minute fully loaded with fuel and designed to maximize deck space.  The fuel cells shall have a carry handle(s), rated to the weight of the bag while fully loaded, for transport on land.  
3.3.15. Nameplate.  The craft shall have a nameplate, either attached to the top of the hull tube just forward of the transom attachment on the starboard side if using a fabric patch, or attached to the transom if using a metal plate.  The label shall contain the following information: 
Inflatable Combat Raiding Craft (I-CRC)

Stock No. _ Built for the United States Army

by (Contractor, city, state) 

Date of Mfg., month, year 

Contract No. _ 

Serial No. _ 

Operating Inflation Pressure: (TBD) mbar ((TBD) psi) 

Bare Hull Weight: 

Maximum Horsepower: _ 

Maximum Capacity: 

Unique Item Identifier (UID)

3.3.16. Serial numbers.  An 8-digit serial number shall be assigned to each craft by the Contractor.  The craft shall have a unique, systematic serial number regardless of contracts or purchase orders.  The serial number shall consist of one “S” alpha character followed by two digits representing the fiscal year the craft is produced, a hyphen followed by a 4-digit sequential number starting with 0001 (i.e.  S12-0001).
3.4. Setup, Storage, and Transportability
3.4.1. Working Pressure.  The designed working pressure, maximum, shall not exceed 300 mbar (4.3 psi).  The craft shall accept an overload pressure of at least 300% working pressure.  
3.4.2. Inflation/Configuration Time.  The craft, as defined in 3.2.1.2, shall be capable of being inflated manually, using up to two pumps, to the designed working pressure within 15 minutes and shall have capability to accept air from a SCUBA cylinder.  Automatic inflation of the complete craft shall occur within 5 minutes.  The interior of the aft chambers shall be capable of accepting CO2 inflation gases without damage or deformation.
3.4.3. Carry-on requirement/Sub-lock-out.  I-CRC materials shall be verified and authorized IAW NAVSEAINST 9590.1A, and qualified to the requirements of NAVSEA SS800-AG-MAN-010/P-9290, Rev A, CH-1, System Certification Procedures and Criteria Manual for Deep Submergence Systems and S9510-AB-ATM-010(U), Nuclear Powered Submarine Atmosphere Control Manual, Chapter 7. 

3.4.4. Storage.  A storage bag shall be provided and when the craft is rolled for storage, the dimensions shall not exceed 66 inches wide and 30 inches in diameter.  The boat deck may be stored in a separate storage bag with dimensions also not to exceed 66 inches long and 30 inches in diameter.
3.4.5. Operational Transportability.  Shall be capable of being deployed through air assault and airborne operations.  Shall be provided with device(s) and/or slings for lifting and airborne operations.  
3.5. Auxiliary Equipment
3.5.1. Basic Issue Items (BII).  All associated BII shall come in a waterproof storage bag.  No special tools shall be required for this capability.  BII equipment to safely set up, deploy, operate and maintain this capability shall include, but is not limited to:
3.5.1.1. Inflation Pumps.  Two double chambered foot operated pumps capable of inflation and deflation shall be provided with each craft.  A hose assembly adaptable to the pump on one end and a fitting compatible with the inflation valve on the other end shall be provided with each pump.  The hose for each pump shall be 1.4 meters long. Each pump shall be stored in a heat sealed 8 mil polyethylene pouch with a two (2) ounce desiccant packet.
3.5.1.2. Hoisting Sling.  A hoisting sling manufactured from non-metallic rope or flat webbing shall be provided with each craft.  The legs of the sling shall be attached to a pear-shaped link by means of eye splices and equipped with suitably sized safety snap hook end fittings on each leg. Legs of sling shall be of proper length to allow hoisting of the craft in a level plane.  The hoisting sling shall be designed with a safety factor of 6 on the hoisting weight of the craft and shall be statically tested to twice the calculated stress in each leg of the sling. 
3.5.1.3. Onboard Repair Kit.  An onboard repair kit shall be provided with each craft.  The repair kit shall include all necessary repair material, adhesive, patches, emergency repair clamps, tools, and instructions necessary to make a minimum of five repairs in the hull of the boat.  The repair kit shall also include at least two field-expedient types of patches in the event the boat is damaged while on a mission or on the water.  The repair material shall come in several different shapes in order to patch punctures and rips or tears.  The onboard repair kit will be packaged in a hard non-metallic case.
3.5.1.4. Paddles.  Six (6) paddles shall be provided, maple or ash, black, 8" x 20" blade dimension, 1 1/8" shaft diameter, commercial quality.  Paddles shall be a minimum of 54 inches and shall be selected as to not interfere with other critical craft elements. 
3.5.1.5. Spare Valve Kit.  A spare valve kit containing one (1) pressure relief valve, one (1) lock open inflation/deflation valve, two (2) blanking plugs, and two (2) relief valve poppet retainers shall be provided.  The items shall be packaged in a heat sealed 8 mil poly pouch with a two (2) ounce desiccant packet. 
3.5.1.6. Personal Floatation Devices (PFD).  Seven (7) PFDs shall be provided.  PFDs shall be compatible with Soldier-worn clothing and gear worn during waterborne operations, and shall keep the 5th to 95th percentile afloat, shall not degrade the movement/performance of the Soldier and provide a grasping point which provides for easy retrieval of personnel out of the water.  (Not required to be stored in the BII bag)
3.5.1.7. Boat Tool Kit.  A boat tool kit, containerized in a non-metallic buoyant hard case, containing all tools required to assemble, disassemble, and operate the boat shall be provided.  
3.5.1.8. Broaching Strap.  A broaching strap, capable of righting the craft after the boat is capsized, shall be provided with each craft.
3.5.1.9. Pressure Gauge.  A minimum of one pressure gauge shall be provided with each craft, and compatible with all manual inflation system valves, with a range of 0 to 5 psig (0 to 345 mbar) marked in .1 psig increments.  The gauge shall be enclosed in a reclosable storage container to prevent water damage.
	
	Basic Issue Items
	QTY

	a.
	Inflation pump with hose and inflation valve adapter end fitting 
	2

	b.
	Hoisting Sling 
	1

	c.
	Onboard repair kit
	1

	d.
	Paddles 
	6

	e.
	Spare valve kit containing, one (1) pressure relief valve, one (1) lock open inflation/deflation valve, two (2) blanking plugs, and two (2) relief valve poppet retainers 
	1

	f.
	Personal Floatation Device (PFD)
	7

	g.
	Boat tool kit (consisting of all tools required to operate the craft)
	1

	h.
	Broaching Strap
	1

	i.
	Towing Bridle
	1

	j.
	Valve wrench (if required) 
	1

	k.
	Pressure Gauge 
	1


3.5.2. Secondary Issue Items (SII). All associated SII shall come in a waterproof storage bag.  
3.5.2.1. Roll-up flooring system.  A roll-up flooring system shall be provided as secondary equipment to select units.  Segments shall be retained to prevent movement and slippage in a sleeved assembly constructed of coated fabric suitable for other non-inflatable application in these specifications. Ends of slatted segments shall be protected to prevent chafing against the craft.  The roll-up floor assembly shall be attached to the craft by means of a suitable securing method at the thrust-board and at the transom.  A sheath shall be installed at the stem on the roll-up flooring system for storage of the inflation cylinder.  This sheath shall be made of materials that will fold with the craft, and withstand the rugged handling under tactical conditions. The flooring shall incorporate a minimum of 4 equipment securing points distributed evenly along the length of the boat deck.    
3.5.2.2. Automatic Inflation Hose Assembly.  An automatic inflation hose assembly shall be provided, capable of accepting inflation air from a SCUBA air cylinder.  The hose assembly shall attach to the inboard side of the port and starboard aft chambers of the craft hull tube using quick disconnect fittings  capable of preventing air loss when the automatic inflation system is not used.  

3.5.2.3. Inflation cylinder.  A one hundred (100) cubic foot SCUBA air cylinder with J-valve shall be provided as an option.  The compressed gas inflation within the craft shall meet the requirements of Subpart 147.04-1, Code of Federal Regulations, Title 46, Part 147.
3.5.2.4. Boat safety kit bag.  A waterproof/submersible bag with a minimal interior volume of 3050 in3 shall be provided as an option.  The bag shall be designed for a minimum capacity of 50 lbs and sized to fit into the bow area of the craft.  To provide underwater cache capability the bag shall be fitted with an oral inflator/deflator valve for pressurizing up to 40 mbars.  The bag shall be fitted with carrying handles and adjustable straps which can be used for backpack configuration. 
	
	Secondary Issue Items
	QTY

	a.
	Roll-up flooring system
	1

	b.
	Automatic Inflation Hose Assembly with Quick Disconnect
	1

	c.
	Inflation cylinder
	1

	d.
	Boat safety kit bag
	1


3.6. Materials
3.6.1. Materials.  All materials required for non-inflatable applications shall be the same coated fabric selected for the flotation tubes. 
3.6.2. Durability.  Shall be constructed of material resistant to the effects of puncture and abrasion and not unduly affected by sea water, oil, fungal attack or exposure to sunlight such as may be encountered and applied during its life cycle, either occasionally, intermittently, or over extended periods to an extent and quality no less than the boats currently in use.  PVC coated fabric shall not be used.  Chafing patches shall be installed as needed to protect the fabric structures from abrasion damage.
3.6.3. Laps and seams. Seams shall be welded, not glued, in most locations with the exception of final seam closures.  Seam shall be at least as strong as the weakest of the materials joined by the seam. Each seam shall be covered with tape where necessary to prevent lifting of and damage to fabric edges. 

3.6.4. Stitching. No stitching shall be used in any of the craft seams which defines an air retention chamber.  In areas where stitching is permitted, each row shall be straight and parallel to the seam edge.  The seam edges shall be properly forced out and shall not contain any folds. 

3.6.5. Dissimilar materials. Where dissimilar materials are joined in the construction of the inflatable craft, provisions shall be made to prevent loosening or tightening due to differences in thermal expansion, freezing, buckling, galvanic corrosion, or other incompatibilities.

3.6.6. Workmanship and materials. Quality of work throughout the craft shall be high quality, reflecting the best marine practices.  Inflatable tubes shall be free from twisting and warping.  All joints are to be neatly and accurately made.  Faying surfaces shall be free from gaps, hollows or warping.  Shims, filling compounds, or layering of fabric shall not be used to correct improper fit.  All sharp edges shall be dressed, ground or radiused to avoid injury to personnel.  Internal comers shall be filleted and external comers shall be rounded-off.  All metallic materials shall be non-ferrous to minimize corrosion of the craft.   All stainless steel shall be passivated and electropolished after welding.  All exposed surfaces shall be matte finish.  The interior and exterior of the craft shall be clean and free of foreign materials. 

3.6.7. Coatings.  The coating compound shall meet the performance requirements of Table 1.
Table 1. Characteristics of Coating Compounds.

	Property
	Requirements
	Suggested               Test Method

	Tensile strength (initial)
	10 MPa (min)
	ASTM D412

	Ultimate elongation
	300% (min)
	ASTM D412

	Tensile Strength after immersion in distilled water at 71 ± 1 °C for the following durations:

14 days

42 days
	7 MPa of initial (min)

5 MPa of initial (min)
	ASTM D471

ASTM D412

	Resistance to light after 500 hours accelerated weathering at 10% elongation **
	8 MPa of initial tensile strength (min)
	ASTM D750*

ASTM D412

	After oven aging of 100 °C for 94 hours

Tensile strength retained.

Ultimate Elongation
	8.5 MPa (min)

85% (min)
	ASTM D573

ASTM D412

ASTM D412

	After immersion in Fuel A for 46 hours at  23 ± 1°C

Tensile strength retained.

Volume change
	5 MPa

25% Max
	ASTM D471

ASTM D412

ASTM D471


*Alternate Corex D filters in place. 

**Applicable to all exterior compounds.  That is, compounds between the fabric and the outside of the craft.

3.6.8. Weight.  The weight of the finished coated fabric shall be tested in accordance with Method 5041 of FED-STD-191. 
3.6.9. Breaking strength.  The breaking strength of the finished coated fabric shall be a minimum of 58 N/mm in warp and fill when tested in accordance with Method 5102 of FED-STD 191. 
3.6.10. Tearing strength.  The tearing strength of the finished coated fabric shall be a minimum of 111 N in warp and fill when tested in accordance with ASTM D 2261.
3.6.11. Coating adhesion.  The coating adhesion shall be determined by using a suitable air-cure adhesive to bond one face of the coated fabric to the other face.  The minimum adhesion shall be 1.75 N/mm with the coating compound separating off the base fabric.  Testing parameters shall be in accordance with Method 5970 of FED-STD-191.
3.6.12. Coating adhesion after exposure to water.  Three test samples shall be made and tested per FED-STD-191 Test Method 5970 with the following modifications:
The adhesive system used for the samples shall be the same system used for production parts.

Test specimens for coating adhesion shall be immersed in 3 percent sodium chloride water solution at 60 ±1 °C for 96 hours ±1 hour.

The edges of the test specimens shall not be sealed.

The test specimens shall be removed from the warm water and immediately placed in water at room temperature.

Each determination shall be completed within three minutes of the time of removal from the water.  Minimum adhesion results shall be 1.75 N/mm of width.

3.6.13. Porosity test.  The coated fabric shall not have any bubbles in 5 minutes when tested as specified in 4.2.6.12. 
3.6.14. Puncture resistance.  The coated fabric shall have a puncture resistance of 360 N when tested in accordance with 4.2.6.13. 
3.6.15. Fungus resistance.  The coated fabric shall be tested as per MIL-STD-810, Method 508-6, except test specimen shall not be sterilized before being subjected to the fungus.  The coated fabric shall maintain a minimum of 50 percent of original breaking strength.
3.6.16. Resistance to oil.  The coated fabric shall be tested in accordance with method described in 4.2.6.15, with the following exceptions and expected results: 
The test shall be carried out not less than 16 hours after curing.

Each coated face shall be tested for 22 hours at 20 ±1°C.

The test specimen shall be folded over so that the surfaces are pressed together and there are no signs of residual tackiness.

With the test specimen opened out, a single pass of the finger over the exposed surface, shall not produce smearing.

3.6.17. Hydrolysis resistance. When tested by the methods described in 4.2.6.16 the following performance values shall be achieved. 
a. Coating adhesion.  Minimum adhesion shall be 1.23 N/mm. 

b. Blocking resistance.  See 3.25.19, separation in 5 seconds. 

c. Folding test. No cracks, de-lamination, or visual deterioration. 

3.6.18. Resistance to low temperature.  The coating shall be visually examined for signs of cracking or flaking when tested in accordance with method described in 4.2.6.17.
3.6.19. Resistance to blocking (heat).  The coated fabric shall separate in 5 seconds when tested in accordance with 4.2.6.18. 
3.6.20. Resistance to accelerated weathering.  The exterior side of the coated fabric and representative seam samples shall be exposed in an Atlas Weatherometer or equivalent per Method 5804 of FED-STD-191. Xenon Arc or Carbon Arc weatherometer may also be used.  The cycle shall be 102 minutes of light and 18 minutes of spray for 100 hours. 
3.6.20.1. Coating. Coating shall not crack when the material is bent, more heavily coated side out, over a 3 millimeter diameter rod after exposure for 100 hours without "Corex D" filters. One side of the fabric only shall be tested which shall be the side facing the arc in the testing apparatus.  After weathering, the coated fabric and representative seam samples shall show a loss in initial breaking strength not exceeding 20 percent when tested per Method 5102 of FED-STD-191. 
3.6.20.2. Resistance to blocking.  Resistance to blocking (heat) shall be tested in accordance with 3.6.11..19. 
3.6.20.3. Single coated fabrics.  Single coated fabrics shall be subjected to a coating adhesion test per 3.2.5.11, after weatherometer and shall have a minimum of 70 percent of the coating adhesion.
3.6.21. Abrasion resistance.  The exterior side of the inflatable fabric shall withstand a minimum of 25,000 cycles of chafing without exposure of the fabric substrate when the fabric is coated on one side only. When the fabric is coated on both sides, and the inside coating is at least equal to no greater than the: exterior coating, the exterior side shall withstand a minimum of 15,000 cycles without exposure of the fabric substrate.  Method 5306 of FED-STD-191 using a CS-17 wheel with 500 gram weights shall be used in testing the material. 
3.6.22. Low temperature crease resistance.  The coated fabric shall not crack, peel, or delaminate after unfolding when tested in accordance with 4.2.6.22. 
3.6.23. Seam tests.  The bonding together of any two or more pieces of coated fabric (such as lap joints, butt joints, and closures, chafing or reinforcing patches, coated fabric flanges of valves" etc.) shall be considered as seams and shall be subjected to all seam tests specified in Table 2 and tested in accordance with 4.2.6.23, except chafing patches which will only be tested for peel.  Applicable test procedures are specified in Table 2 and 4.2.5.5.23.  The average breaking strength of five specimens for each type of seam for each test shall be compared to Table 2 for conformance. 
3.6.24. Dead load sheer resistance.  The dead load sheer resistance of the seams shall be tested in accordance with 4.2.5.5.24.  After 24 hours examine each specimen while still under load for signs of slippage or separation as stated in table 2.  Three specimens shall be tested for each seam type in accordance with 4.2.6.24.
Table 2. Characteristics of Seams.

	Property
	Requirements
	Test Method

	Breaking strength (initial)
	53N/mm (min)
	ASTM D751* and as specified herein.

	Breaking strength after immersion in distilled water at 71 ± 1°C for the following durations:

14 days

42 days
	49 N/mm

25 N/mm
	ASTM D751

ASTM D471 and as specified herein.

	Dead load shear resistance under 23+ ¼ kg stress at 93°C for 24 hours
	2.5 mm slippage (max)
	As specified herein

	Peel adhesion (initial)
	3.5 N/mm (min)
	ASTM D413 machine method and as specified herein.

	Peel adhesions after immersion in distilled water at 71 ± 1°C for the following durations:

-14 days

-42 days
	1.75 N/mm

1.40 N/mm
	ASTM D413

Machine method:

ASTM D471

and as specified herein


*Except that the specimens shall be 50.8 mm in width. 

3.7. Training and Manuals
3.7.1. Training and maintenance instructions.  The Contractor shall provide training material and maintenance instructions in English. 
3.7.2. Service manual.  The contractor of the I-CRC will prepare a commercial manual, including instruction for opening, inspecting, testing, repairing, and repacking the craft, in accordance with Attachment 007, “STATEMENT OF WORK FOR COMMERCIAL MANUALS FOR THE FAMILY OF BOATS AND MOTORS” and will be printed on water and tear resistant paper.
4. Quality Assurance Provisions

4.1. General provisions.  The pre-production qualification tests and conformance inspections stated herein shall be performed to determine whether the item conforms to Section 3 of this document.  Unless otherwise specified in the contract, all verifications and inspections shall be performed in accordance with the conditions specified herein.  The contractor is responsible for the performance of all product verifications and conformance inspections specified herein.  The contractor may use his own or any other facilities suitable for the performance of the verifications and inspections, unless disapproved by the Government. The Government reserves the right to perform any of the verifications and inspections set forth in this document, at a later date and in its own facilities, where such verifications and inspections are deemed necessary to assure supplies and services conform to prescribed requirements.
4.1.1.  Classification of inspections.  The inspection requirements specified herein are classified as follows:

4.1.1.1.   Pre-Production Qualification Testing (see 4.2)    

4.1.1.2.   Conformance inspection (see 4.3)
4.1.2. Inspection sample. The following samples are required for conducting production representative and/or qualification inspections:
a. Four (4) yards of all coated cloth used in the construction of the craft and conformance documentation.

b. A 12-inch by 24-inch sample of each type of seam used in the construction of the craft.  The sample shall be prepared in the same manner as the craft and the seam shall be centered in the 12-inch width of sample.

4.2.  Pre-Production Qualification Testing.  

4.2.1.  Submission of Certificate of Conformance (COC).  COCs shall contain the following information.  Refer to MIL-W-63150.
Name of company providing the COC and the date of submittal.

Contract number and DFP paragraph number that the COC applies to.

A brief description of the item for which the COC is being provided.
The test standard used to certify the requirement.
The signature and title of the certifying official.

4.2.2. Craft Specification Verifications.

4.2.2.1. Weight/Payload.  Verify by measurement that the I-CRC does not exceed 320 pound empty weight with decking.  Verify with objective evidence the craft is capable of carrying a minimum of 7 Soldiers and equipment .

4.2.2.2. Body. Verify by demonstrating that the craft, at a minimum, consist of a main buoyancy tube and a single inflatable keel.

4.2.2.2.1. Length. Verify by measurement that the craft is no more than 16 feet exterior length, and no less than 11 feet interior length. 

4.2.2.2.2. Beam.  Verify by measurement that the craft is no more than 7 feet exterior width, and no less than 2 feet 10 inches interior width.

4.2.2.3. Survivability. Verify hull tubes are constructed of multiple chamber design. Verify a system of recessed and replaceable relief valves are installed to protect each chamber of the hull tubes from inadvertent overpressure.

4.2.2.4. Keel.  Verify keel is a single chamber that runs the full length of the craft and fitted with a manual inflation deflation valve, and the keel is attached to the craft bottom by hook and pile.

4.2.2.5. Deck.  Demonstrate the 7- Person boat deck is collapsible when in storage and rigid when in operation and constructed of a nonskid, puncture and rot resistant material.

4.2.2.6. Transom.  Verify by demonstrating the I-CRC is adaptable (long or short shaft) and capable of supporting 330 pounds in single or dual engine configuration with a hardened corrosion resistant faceplate and lip with safety retainers.

4.2.2.7. Thrust-Board.  Verify thrust-board is installed in the bow section.

4.2.2.8. Color. Verify the color of the craft is non-reflective black. Verify all exposed metallic components, such as transom reinforcement plate, will be non-reflective.
4.2.2.9. Environmental Testing. The environmental testing will be conducted in accordance with MIL-STD-810.  The sections below outline the test parameters.  
4.2.2.9.1. Cold Storage Testing.  The following test method will be used in conducting the cold storage testing for a 7-Person Craft.  The craft will have the complete inflation system, excluding the inflation SCUBA tank, packaged with the stowed craft.

4.2.2.9.1.1. Place the test craft, in its stowed position, in the cold environmental chamber at a temperature of -30°C.

4.2.2.9.1.2. The craft will be subjected to this temperature for four hours.

4.2.2.9.1.3. After four hours, the 7-Person Craft will be removed from the chamber and inflated at outside ambient conditions.  The inflation time for this craft will be recorded.  After inflation, this craft will be inspected for damage, particularly around the seams, inserts, and valves.  Additionally, the inflation pressure of the craft and deck will be recorded.  The ambient temperature outside of the chamber will be recorded.

4.2.2.9.1.4. The inflation pressure of the craft will be recorded after the first two hours and again after four hours since chamber removal.

4.2.2.9.2. Cold Operation Testing. The following test method will be used in conducting the cold operation testing for the 7-Person Craft.  The test craft will have the complete inflation system, excluding the inflation SCUBA tank, packaged with the inflated craft.

4.2.2.9.2.1. Inflate the 7-Person Craft to operating inflation pressures.

4.2.2.9.2.2. The inflation pressure of the craft will be recorded.

4.2.2.9.2.3. Place the craft in the cold environmental chamber with a temperature of -30°C.

4.2.2.9.2.4. The craft will be subjected to temperature for four hours.

4.2.2.9.2.5. After four hours, the inflation pressure of the craft will be recorded.  The craft will then be removed from chamber.  The inflation pressure of the craft and deck will be recorded again.

4.2.2.9.2.6. The craft will be inspected for damage, particularly around the seams, inserts, and valves.

4.2.2.9.2.7. After two hours outside the chamber, the inflation pressure of the craft will be recorded again.  The ambient temperature outside of the chamber will be recorded.

4.2.2.9.3. Hot Operation Testing.  The following test method will be used in conducting the hot operation testing for the 7-Person Craft.  Each craft will have the complete inflation system, excluding the inflation SCUBA tank, packaged with the inflated craft.

4.2.2.9.3.1. Inflate 7-Person Craft to operating inflation pressures.

4.2.2.9.3.2. Place the craft in the hot environmental chamber with a temperature of 65°C.

4.2.2.9.3.3. The inflation pressure of the craft will be recorded.

4.2.2.9.3.4. The craft will be subjected to temperature for two hours.

4.2.2.9.3.5. After two hours, the inflation pressure of the craft will be recorded.  The craft will then be removed from chamber and sprayed with water to simulate being rapidly cooled.  The temperature of the water will be recorded.

4.2.2.9.3.6. After spraying, the craft will be inspected for damage, particularly around the seams, inserts, and valves.  The inflation pressure of the craft will be recorded again.

4.2.2.9.3.7. After two hours outside the chamber, the inflation pressure of the craft will be recorded again.  The ambient temperature outside of the chamber will be recorded.

4.2.2.9.3.8. This cycle will be repeated three times.

4.2.2.9.4. Hot Storage Testing.  The following test method will be used in conducting the hot storage testing for the 7-Person Craft.  The craft will have the complete inflation system, excluding the inflation SCUBA tank, packaged with the stowed craft.

4.2.2.9.4.1. Place the craft, in the stowed position, in the hot environmental chamber.
4.2.2.9.4.2. Subject the craft to the 24 hour temperature profile outlined in Table 501.4-II of MIL-STD -810F for a period of 7 days. 

4.2.2.9.4.3. After seven days, the craft will be removed from chamber and inflated to operating inflation pressures.  The inflation times for the craft will be recorded.  Additionally, the inflation pressure of the craft and deck will be recorded.

4.2.2.9.4.4. After inflation, the craft will be inspected for damage, particularly around the seams, inserts, and valves.  The ambient temperature outside of the chamber will be recorded.

4.2.2.9.4.5. The inflation pressure of the craft will be recorded after the first two hours and again after four hours after chamber removal.
4.2.3.   Auxiliary Craft Features
4.2.3.1. Force Protection. Verify the craft has the ability to self bail.

4.2.3.2. Rubbing Strips.  Verify the strips are located around the entire outer side of the main buoyancy tube.  Verify strips are installed on the underside of the craft along the keel and other areas subject to abrasion.  Certify the material has a hardness of Shore A – 65 plus or minus 5; Tensile strength – 13.8 Mega-Pascals; Ultimate elongation – 400 percent.

4.2.3.3. Relief valves. Verify there is a system of relief valves installed in the aft chambers and not in the keel. Verify the relief valves are installed in a recessed flange that can be easily attached to the craft inflation tubes and located to avoid damage by craft personnel or their equipment. Certify the relief valve provides relieve at a craft pressure no greater than 190 percent (%) of the designed working pressure and reseat at 120 percent (±10%) of the designed working pressure. Verify the valve is capable of being rendered inoperable by design or poppet retainer. Verify all metal parts which can cause damage to the craft fabric are protected.

4.2.3.4. Inflation/deflation valves. Verify inflation/deflation valves are installed in recessed flanges on each inflatable chamber of the hull tube and on the inflatable keel tube. Verify the valve is equipped with a protective cover attached by lanyard. Verify the valve can be locked in an open position to facilitate deflation and marked to indicate instructions for their proper operation. Verify there are two (2) additional valves, one each port and starboard on the top side of the hull tube aft chamber end cones just forward of the end caps and are designated as dump valves.

4.2.3.5. Automatic Inflation.  Verify connection valves for a Self Contained Underwater Breathing Apparatus (SCUBA) system are located on the inboard side of the port and starboard aft chambers of the craft hull tube.  Verify the interior of the aft chambers are capable of accepting CO2 inflation gases without damage to the fabric.  Verify the hull tube is fitted with valves capable of transferring the inflation air from one chamber to an adjacent chamber and capable of being closed to isolate the chamber in the event of damage or failure of an adjacent chamber.  Verify the keel tube is fitted with valves and inflation apparatus capable of transferring inflation air from the hull tube to the keel tube.  Verify the keel tube inflation connection fitting is a quick connect/disconnect type capable of being closed to prevent air loss in the event of damage or failure of either the keel tube or the connecting hull tube chamber.
4.2.3.6. Safety Features.  Verify the craft is equipped with gear securing lines and grab lines for crew safety and a minimum of one interior and one exterior grab lines.  Verify the lines are a minimum of 14 millimeter diameter, double braided black nylon rope.

4.2.3.7. Tie-Down Points.  Verify the craft has a minimum of 15 heavy duty, 500 lb pullout rating each, securing points placed on the interior of the craft capable of securing a ¾ inch line. 

4.2.3.8. Towing Points.  Verify the I-CRC is equipped with manufactured towing bridle and tow points bow and stern that is capable of towing like craft at maximum payload at Sea State 3, without damage to the craft.

4.2.3.9. Multifunctional Lifting Points. Verify the craft has lift points that are 1 inch inner diameter minimum and demonstrate its’ capable of supporting the weight of the boat with motor(s) and 1000 pounds of gear on a level plane with no damage and minimal flex.  

4.2.3.10. Handles.  Verify the I-CRC exterior has a minimum eight carry handles, 4 on each side, and demonstrate it is capable of being gripped with a gloved hand located on the outboard sides of the hull tubes for Soldier portability.  Verify the lifting fittings are compatible with the other components of the lifting system.

4.2.3.11. Equipment pockets. Verify the craft is fitted with three (3) equal sized equipment pockets with hook-and-pile closures.  Verify two (2) pockets are located port and starboard on the interior of the craft bow area in such a way as to not interfere with the installation of the flooring, operation of the inflation system or with the installation of the boat safety kit. Verify one pocket is located on the aft interior of the craft on the port hull tube just forward of the transom. Verify the pockets are sized such that the items list in paragraph 3.16 herein may be distributed between them.

4.2.3.12. Paddle stowage. Verify the craft is equipped with a handle strap and a paddle pocket on the interior port and starboard tubes suitable for securely stowing paddles. Verify the straps and pockets are located in such a way as to not interfere with installation of flooring or operation of the inflation system. Verify additional hook-and-pile straps are provided to prevent paddles from sliding fore and aft.

4.2.3.13. Integrated Fuel Cell.  Verify the I-CRC provides a collapsible fuel bladder(s) which are securable with quick release disconnects and demonstrate it is removable within 1 minute fully loaded with fuel.  Verify the fuel capacity is 8 to 12 gallons, with carrying handles rated to the weight of the bag when fully loaded.

4.2.4.  Setup, Storage and Transportability

4.2.4.1. Working Pressure.  Verify the designed working pressure does not exceed 300 mbar (4.3 psi).

4.2.4.2. Inflation/Configuration Time.  Demonstrate the craft is capable of being inflated manually, using up to two pumps, to the designed working pressure within 15 minutes and has the capability to accept air from SCUBA cylinder.   Automatic inflation within 5 minutes.  Verify the interior of the aft chambers are capable of accepting CO2 inflation gases without damage or deformation.

4.2.4.3. Carry-on requirement/Sub-lock-out.  Verify the 7 Person boat materials are certified IAW OPNAVINST 5100.19 and the requirements outlined in Nuclear Powered Submarine Atmosphere Control Manual S9510-AB-ATM-010(U) Chapter 7.

4.2.4.4. Storage.  Verify a storage bag is provided and with the craft rolled for storage, the measured dimensions are not greater than 66 inches long and 30 inches in diameter.  Verify the floorboards when stored in a separate storage bag that the measured dimensions are not greater than 66 inches long and 30 inches in diameter. Certify that when subjected to these conditions the craft fabric does not crack, crease or distort in any way when stored for a period of 5 years.

4.2.4.5. Operational Transportability. Verify the craft is provided with device(s) and/or slings for lifting and airborne operations.  The airborne transportability can be satisfied by performing a simulated drop from 5 feet onto water.
4.2.5. Auxiliary Equipment.

4.2.5.1. Basic Issue Items (BII).  Verify BII has a waterproof storage bag and no special tools are required for this capability.
4.2.5.1.1. Inflation pumps. Verify the two double chambered foot operated pumps contains a hose assembly adaptable to the pump on one end and a fitting compatible with the inflation valve on the other. Verify the length of each hose is 1.4 meters long and each pump is stored in a heat sealed 8 mil polyethylene pouch with a two (2) ounce desiccant packet.
4.2.5.1.2. Hoisting sling. Verify the hoisting sling is manufactured from non-metallic rope or flat webbing. Verify the legs of the sling are attached to a pear-shaped link by means of eye splices and equipped with suitably sized safety snap hook end fittings on each leg. Statically test the safety factor of 6 of the hoisting weight by applying twice the calculated stress in each leg of the sling.

4.2.5.1.3. Onboard repair kit. Verify the repair kit includes all necessary repair material, adhesive, patches, emergency repair clamps, tools, and instructions necessary to make a minimum of five repairs in the hull of the boat.  Verify the repair kit includes a minimum of two field-expedient types of patches in the event the boat is damaged while on a mission or on the water.  Verify the repair material comes in several different shapes in order to patch punctures and rips or tears. Verify the onboard repair kit will be packaged in a hard non-metallic case.

4.2.5.1.4. Paddles. Verify the six (6) paddles, maple or ash, black, 8" x 20" blade dimension, 1 1/8" shaft diameter, commercial quality with a minimum of 54 inches and does not interfere with other critical craft elements. 
4.2.5.1.5. Spare valve kit. Verify a spare valve kit containing one (1) pressure relief valve, one (1) lock open inflation/deflation valve, two (2) blanking plugs, and two (2) relief valve poppet retainers are packaged in a heat sealed 8 mil poly pouch with a two (2) ounce desiccant packet.

4.2.5.1.6. Personal floatation devices (PFD). Verify the PFDs is compatible with Soldier-worn clothing and gear worn during waterborne operations, and keeps the 5th to 95th percentile afloat and does not degrade the movement/performance of the Soldier and provide a grasping point which provides for easy retrieval of personnel out of the water.

4.2.5.1.7. Boat Tool Kit. Verify the boat tool kit, containerized in a non-metallic buoyant hard case, containing all tools required to assemble, disassemble, and operate the boat are provided.

4.2.5.1.8. Broaching Strap.  Verify a broaching strap, capable of righting the craft after the boat is capsized, shall be provided with each craft.

4.2.5.1.9. Pressure Gauge.  Verify a minimum of one pressure gauge shall be provided with each craft, and compatible with all manual inflation system valves, with a range of 0 to 5 psig (0 to 345 mbar) marked in .1 psig increments.  Verify the gauge is enclosed in a re-closeable storage container to prevent water damage.

4.2.5.2. Secondary equipment verification.

4.2.5.2.1. Roll-up flooring system. Verify segments are retained to prevent movement and slippage in a sleeved assembly constructed of coated fabric suitable for other non-inflatable application in these specifications. Verify ends of slatted segments are protected to prevent chafing against the craft. Verify the roll-up floor assembly is attached to the craft by means of a suitable securing method at the thrust-board and at the transom. Verify a sheath is installed at the stem on the roll-up flooring system for storage of the inflation cylinder. Demonstrate the sheath is made of materials that will fold with the craft, and withstand the rugged handling under tactical conditions.

4.2.5.2.2. Automatic Inflation Hose Assembly.  Verify a Self Contained Underwater Breathing Apparatus (SCUBA) automatic inflation hose assembly is provided, and capable of accepting inflation air from a SCUBA air cylinder.  Verify the automatic inflation hose assembly attaches to the inboard side of the port and starboard aft chambers of the craft hull tube using suitable hoses and connection fittings.  Verify the connection fittings are a quick connect/disconnect type capable of preventing air loss when the automatic inflation system is not used.

4.2.5.2.3. Inflation cylinder. Verify, when provided, a one hundred (100) cubic foot SCUBA air cylinder with J-valve and conforms to the requirements of Subpart 147.04-1, Code of Federal Regulations, Title 46, Part 147.

4.2.5.2.4. Boat safety kit bag. Verify the safety kit bag, when provided, is a waterproof/submersible bag with a nominal interior volume of 0.05 m3. Verify the bag is designed for a capacity of 22.6 kg and sized to fit into the bow area of the craft.  Verify the bag is fitted with an oral inflator/deflator valve for pressurizing up to 40 mbars.  Verify the bag is fitted with carrying handles and adjustable straps which can be used for backpack configuration.

4.2.6. Materials.

4.2.6.1. Durability.  Verify with objective evidence the craft is constructed of material resistant to the effects of puncture and abrasion and not unduly affected by sea water, oil, fungal attack or exposure to sunlight such as may be encountered and applied during its life cycle, either occasionally, intermittently, or over extended periods to an extent and quality no less than the boats currently in use.  Verify chafing patches are installed as required to protect the fabric structures from abrasion damage. Verify PVC coated fabric is not used.

4.2.6.2. Materials. Verify all materials required for non-inflatable applications are the same coated fabric selected for the flotation tubes.

4.2.6.3. Laps and seams. Verify each seam as a minimum is at least as strong as the weakest of the materials joined by the seam, must be welded, and not glued. Verify each seam is covered with tape where necessary to prevent lifting of and damage to fabric edges.

4.2.6.4. Stitching. Verify there is no stitching used in any of the craft seams which defines an air retention chamber. Verify in areas where stitching is permitted, each row is straight and parallel to the seam edge and the seam edges are properly forced out and do not contain any folds.

4.2.6.5. Dissimilar materials. Verify where dissimilar materials are joined in the construction of the inflatable craft, provisions are made to prevent loosening or tightening due to differences in thermal expansion, freezing, buckling, galvanic corrosion, or other incompatibilities.

4.2.6.6. Coatings. Verify the coating compound meets the performance requirements of Table 1, paragraph 3.20 herein.

4.2.6.7. Weight. Verify that the weight of the finished coated fabric meets the requirements when tested in accordance with Method 5041 of FED-STD-191.

4.2.6.8. Breaking strength. Verify that the breaking strength of the finished coated fabric meets the minimum requirement of 58 N/mm in warp and fill when tested in accordance with Method 5102 of FED-STD 191.

4.2.6.9. Tearing strength. Verify that the tearing strength of the finished coated fabric meets the minimum requirement of 111 N in warp and fill when tested in accordance with ASTM D 2261.

4.2.6.10. Coating adhesion. Verify the coating adhesion meets the minimum adhesion requirement of 1.75 N/mm with the coating compound separating off the base fabric. The testing parameters shall be in accordance with Method 5970 of FED-STD-191.

4.2.6.11. Coating adhesion after exposure to water. Verify by making tree test samples and then testing them per FED-STD-191 Test Method 5970 with the following modifications:

The adhesive system used for the samples shall be the same system used for production parts.

Test specimens for coating adhesion shall be immersed in 3 percent sodium chloride water solution at 60 ±1 °C for 96 hours ±1 hour.

The edges of the test specimens shall not be sealed.

The test specimens shall be removed from the warm water and immediately placed in water at room temperature.

Each determination shall be completed within three minutes of the time of removal from the water. Mininll1m adhesion results shall be 1.75 N/mm of width.

4.2.6.12. Porosity test.

4.2.6.12.1. Porosity shall be determined by a test jig as shown in figure 1. The test specimen shall have a diameter of not less than 325 millimeters. The specimen shall be placed, outer side up, on the holder and the plate collar tightly bolted thereon. Care shall be taken to ensure that there is no leakage at the seal. A sufficient quantity of water shall be poured on the specimen to keep it completely covered under maximum pressure. Increase the pressure to 700 mbar. Air bubbles on the surface of the specimen produced by air pressure closing the spaces between the fabric and the coating shall be removed. The pressure shall be held at 700 mbar for 5.0 ±0.1 min. At the end of the 5-minute period, the specimen shall be examined for evidence of bubble formation indicating leakage. Unless otherwise specified, five specimens from each inspection lot shall be tested.

4.2.6.12.2. Apparatus. The apparatus required is shown diagrammatically in figure 1.
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Figure 1. Porosity apparatus.

4.2.6.13.  Puncture resistance. Method 5120 of FED-STD-191 applies except that the ring clamp mechanism shall have an internal diameter of 76 millimeters, and the ball shall be replaced by a piercing instrument shaped like a flared, flat-tip screwdriver, having a width of 7.93 ±.250 millimeters, and a thickness of 0.79 ±.10 millimeters, at the extreme tip. The piercing tip edges shall be rounded to a 0.25 millimeter radius. The piercing instrument shall be oriented to intercept the warp and fill threads at an angle of approximately 45°. The average of three test specimens shall be reported. Non-conformance to 3.27 shall constitute failure of this test.
4.2.6.14. Fungus resistance. Test the coated fabric as per MIL-STD-810, Method 508-6, except test specimen shall not be sterilized before being subjected to the fungus. Verify the coated fabric maintained a minimum of 50 percent of original breaking strength.

4.2.6.15. Resistance to oil. The specimen shall be tested as follows:

4.2.6.15.1. Disk specimen for testing shall be at least 70 millimeters in diameter. A typical apparatus required is shown in figure 2. It consists of a base-plate (A) and an open-ended cylindrical chamber (B) which is held tightly against the test specimen (C) by wing nut (D), the wing nuts are mounted on bolts (E). A hole of diameter approximately 30 millimeters shall be made in the base plate for the examination of the surface not in contact with the liquid. During the test the opening in the top of the chamber is closed by a close fitting plug (P).

4.2.6.15.2. Test specimens in the "As Received" condition shall be conditioned for not less than three hours at 20 ±2°C immediately before testing.

4.2.6.15.3. The test specimens shall be placed in the apparatus as indicated in figure 2. The chamber of the apparatus is then filled with the test liquid to a depth of approximately 20 millimeters and the plug (P) inserted. The required temperature and the duration shall be 20 ±2°C for 22 hours.

4.2.6.15.4. At the end of the contact period the test liquid is removed and the test specimen released. Any surplus liquid is removed from the surface of the test specimen by blotting with filter paper or a textile fabric which does not deposit lint.

4.2.6.15.5. The test specimen shall be folded over so that the surfaces are pressed together to see if there are any signs of residual tackiness.

4.2.6.15.6. With the test specimen opened out, a single pass of the finger over the exposed surface shall not produce smearing.

4.2.6.15.7. The liquid to be used as a standard test oil shall be ASTM #1 Oil.
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Figure 2. Apparatus for test with liquid on one surface only.

4.2.6.16. Hydrolysis resistance. The following test requirements apply to fabrics or test specimens which have been stored for 12 weeks over water in a closed container at 93°C. The following test shall be performed after drying the specimens for 1 hour at 80°C, and conditioning at 20°C, 65 percent relative humidity for 24 hours.

4.2.6.16.1. The coating adhesion of the stored material specimen shall be made up and tested in accordance with 3.25.

4.2.6.16.2. The blocking resistance shall be tested in accordance with 3.35.

4.2.6.16.3. Two test samples 100 ±2 millimeters square shall be cut from the stored material. The samples shall be consecutively folded in two directions parallel to the edges at right angles to each other so as to reduce the exposed area of each sample to one quarter of its original size, then unfolded and refolded along the same creases but with each fold reversed in direction. After each folding, the fold shall be pressed by rubbing fingers and thumb along it, and the samples inspected for cracks, separation of plies, and stickiness or brittleness.

4.2.6.17. Resistance to low temperature. The coated fabric shall be tested at -50°C per Method 5874 of FED-STD-191 with the exception that the hydrostatic resistance portion of the test is not required.

4.2.6.18. Resistance to blocking (heat). Place two coated fabric specimens 150 millimeters by 25 millimeters in an oven on a smooth surface in such a manner that the ends are overlapped 25 millimeters. Place a 2.7 kilogram weight directly on the overlapped area. After conditioning at a temperature of 70 ±2°C for 4 hours, remove the weight and take the specimens from the oven and condition for 1 hour at 23 ±1°C. Attach one end of the specimen in a suitable clamping device allowing the free end to hang down. Suspend a 113 gram weight from the free end of the specimen. Record time required to separate. 

4.2.6.19.  Resistance to accelerated weathering. Verify the accelerated weathering of the exterior side of the coated fabric and representative seam samples by exposure in an Atlas Weatherometer or equivalent per Method 5804 of FED-STD-191. Xenon Arc or Carbon Arc weatherometer may also be used. The cycle shall be 102 minutes of light and 18 minutes of spray for 100 hours.

4.2.6.20. Coating.  Demonstrate the coating does not crack when the material is bent, more heavily coated side out, over a 3 millimeter diameter rod after exposure for 100 hours without "Corex D" filters.  One side of the fabric only shall be tested which shall be the side facing the arc in the testing apparatus. After weathering, the coated fabric and representative seam samples shall show a loss in initial breaking strength not exceeding 20 percent when tested per Method 5102 of FED-STD-191.

4.2.6.21. Abrasion resistance. Verify the exterior side of the inflatable fabric withstands a minimum of 25,000 cycles of chafing without exposure of the fabric substrate when the fabric is coated on one side only. Verify when the fabric is coated on both sides, and the inside coating is at least equal to no greater than the exterior coating, the exterior side shall withstand a minimum of 15,000 cycles without exposure of the fabric substrate. The testing shall be in accordance with Method 5306 of FED-STD-191 using a CS-17 wheel with 500 gram weights.

4.2.6.22. Low temperature crease resistance.  Fold two coated fabric specimens (each 200 millimeters square) in half in each direction so that a folded comer occurs in the center of each specimen. Place each folded specimen under a 1.8 kilogram load and condition at -46°C for 46 hours. At the end of the conditioning period, unfold the specimens while still at a temperature of 46°C and examine visually for signs of cracking, peeling, or delamination of any coating material.

4.2.6.23.  Seam tests. Breaking strength specimens shall be 50 millimeters wide (parallel to the seam) and shall extend (perpendicular to the seam) 75 millimeters beyond both edges of the seam. For test conducted after immersion in a fluid, no part of the test specimens shall be coated or covered during the water immersion periods. Specimens shall be cooled in the immersion fluids at 23 ±3°C, for 30 to 90 minutes before testing. Testing of immersed specimens shall be completed within 3 minutes after removal from the immersion fluids. The average peel adhesion strength of two specimens for each type seam shall be compared to table II for conformance. Peel adhesion specimens shall be of sufficient length to determine both the initial and after water adhesion values on the same specimen. 

4.2.6.24. Dead load sheer resistance. The test specimens shall be 25.4 ±0.050-millimeter wide, (parallel to the seam) and coated fabric shall extend a minimum of 75 millimeters (perpendicular to the seam) on each side of the seam. One index mark shall be scribed on each side of the seam to facilitate observation and measurement of slippage. Each specimen shall be subjected to a constant (dead load) force of 23 ±1/4 kilogram, at 93 ±3°C for a period of 24 hours and shall meet the requirements of Table 2. 

4.3. Conformance inspection.  Conformance inspection shall be applied to the first units inspected at the Pre-Production Qualification Testing (see 4.2) and to production units being offered for acceptance under the contract.  These inspections shall include all verifications listed under paragraph 4.3 and shall be limited to the examination of product to verify compliance with design requirements established during product performance verification.

4.3.1. Inspection lot formation.  Inspection lots shall be formed in accordance with Section 4 of MIL-STD-1916.

4.3.1.1. Sampling plan determination. Sampling inspections shall be conducted in accordance with MIL-STD-1916 using Verification Level I.

4.3.1.2. Rejection: Failure of any unit to pass any verification shall be cause for rejection of the lot.

4.3.2. Product examination.  Visually, dimensionally, and manually examine item to determine conformance with the requirements. Visual examination shall include verification of completeness of manufacture and assembly, and freedom from the identified defects. Dimensional examination includes measuring dimensions as specified and weighing the item. Manual examinations shall include the operation of movable parts by hand to assure proper functioning.

4.3.3. Nameplate. Verify the craft has a label patch attached to the top of the hull tube just forward of the transom attachment on the starboard side. Verify the label contains the following information: 
Combat Rubber Raiding Craft (I-CRC)

Stock No. _ Built for the United States Army



     by (Contractor, city, state) 

Date of Mfg., month, year 

Contract No. _ 

Serial No. _ 

Operating Inflation Pressure: (TBD) mbar ((TBD) psi) 

Bare Hull Weight: (to be determined from first craft) 

Maximum Horsepower: _ 

Maximum Capacity: 

Unique Item Identifier (UID)

4.3.3.1. Serial numbers.  Verify an 8-digit serial number is assigned to each craft by the Contractor.  Verify the craft has a unique, systematic serial number regardless of contracts or purchase orders.  Verify the serial number consists of one “S” alpha character followed by two digits representing the fiscal year the craft is produced, with a hyphen followed by a 4-digit sequential number starting with 0001 (i.e.  S12-0001).
4.3.3.2. Training and maintenance instructions. Verify training material and maintenance instructions in English are provided.

4.3.3.3. Service manual. Verify a commercial manual, including instruction for opening, inspecting, testing, repairing, and repacking the craft, in accordance with Attachment 007, “STATEMENT OF WORK FOR COMMERCIAL MANUALS FOR THE FAMILY OF BOATS AND MOTORS” is provided.

4.3.3.4. Workmanship and materials. Verify the quality of work throughout the craft is of high quality, reflecting the best marine practices. Verify the inflatable tubes are free from twisting and warping. Verify all joints are neatly and accurately made. Verify fraying surfaces are free from gaps, hollows or warping. Verify shims, filling compounds, or layering of fabric are not used to correct improper fit. Verify all sharp edges are dressed, ground or radiused to avoid injury to personnel. Verify internal comers are filleted and external comers are rounded-off. Verify all stainless steel is passivated and electro-polished after welding. Verify surface finish is a satin finish. Verify all exterior aluminum surfaces are matte finish. Verify the interior and exterior of the craft is clean and free of foreign materials.

4.3.3.5.  Packaging.  Verify that unit packaging, unit package markings, shipping containers, shipping container markings, packing lists, quality certification heat treatment markings and unitization requirements are in accordance with Section D of the RFP.  Failure to comply with the requirements may be cause for rejection.

4.4. Changes to materials, processes, or configuration.  The contracting officer shall be informed of any changes to the materials, processes, or configuration of any characteristic of the units. The contracting officer shall determine if the reported changes to materials, processes, or configuration shall require additional verifications. 

4.5. Conformance of subsequent production quantity. All products offered for acceptance throughout the life of the contract shall conform to all of the requirements of the contract. The Government reserves the right to re-verify conformance with requirements, at its own facility and at its own expense, at any time during the life of the contract and return to the contractor for warranty replacement such product that does not conform to the specified requirements. 
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