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Statement of Requirements
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1.0 Background/Introduction: 

This requirement is for the purchase of new, upgraded equipment to extend the Naval Postgraduate School’s (NPS) Hopkinson bar and mechanical test system in the Physics department. This system is used to test the mechanical response of materials under extremely fast loading conditions, such as occurs during weapons impact or explosive loading. This system is used extensively in NPS courses (PH4857, “Terminal Ballistics and Shock Physics,” and PC3800, “Survey of the Effects of Weapons”), in student thesis work (approximately 20 theses using this in the last 5 years), and also in reimbursable research conducted by multiple groups in Physics and Mechanical/Aerospace Engineering This upgrade purchases several new items that are required for reimbursable Office of Naval Research programs as well as labs in PH4857. These include new speed sensors, a servohydraulic load frame, grips for tensile testing, a new stand that can mount the bars as well as high-speed cameras and sensors, an LED lighting system, as well as several other small upgrades. These upgrades take full advantage of the existing system, and the government would be saving considerable money by simply adding components rather than purchasing new, standalone equipment. REL Inc., designed and built the existing Hopkinson bars and related fixtures. All new equipment must be fully compatible in terms of mechanical fit as well as software interfacing with what is already at NPS.

2.0 Minimal Technical Requirements/Salient Characteristics: 

Naval Postgraduate School (NPS) needs to acquire additional equipment for the split Hopkinson pressure bar (SHPB) experimental setup. The current support beams, bar supports, gas gun, and software in the system are all designed and manufactured by REL Inc. to their own specifications. NPS requires several new pieces of equipment (detailed below) that are guaranteed to work in the current setup and have been tested in an identical SHPB system to ensure safety and proper operation when performing impact experiments. All equipment must integrate onto the existing NPS system designed by REL Inc. and must integrate with the REL Inc analysis software.

The following items are the minimum requirements for this purchase:

· A 30 foot base system for mounting the existing REL Inc. compression Hopkinson bar and the REL Inc. tensile Hopkinson bar, as well as a new servohydraulic press which is discussed below. This base must also be capable of mounting the existing heater element as well as well as the compressive and tensile gas guns.
· 15 bar supports that will carry the compressive and tensile Hopkinson bars as well as the new servohydraulic load frame. These must use bronze bushings for the interface to the Hopkinson bars.
· A stop stand with hydraulic damper to stop the forward motion of the compression bar system.
· A chronograph module that is highly modular and can be used with the existing compression bars or tensile bars. This shall be able to read the striker bar velocity out of both guns with an accuracy of at least 0.05 feet per second.
· Maraging steel 0.75 inch bars for use on the compression bar system, along with new bronze bushings described above. The compression bar shall have a momentum trap and transfer flange and must be tested for suitable stress wave transmission along the flange and momentum trap.
· A sample catch assembly to recover fragments from impacted samples in the compression or tensile bars. This shall include an acrylic sleeve around the bars as well as easily removable supports to keep the sleeve in place. This shall include 50 acrylic sleeves that are replaceable and can be swapped out when damaged by flying fragments.
· An air compressor to charge the compression and tensile guns.
· Twenty new ¾” sabots for the current striker bars. These must be able to provide a consistent launch that generates highly reliable stress/strain data in the compression bar systems.
· A bushing setter to mount the bushings on the beam.
· Two 15 wire pin connectors with wires that are compatible with the existing Vishay data acquisition system.
· A quasistatic servohydraulic system with 5 kip gear reduction for testing materials at low to moderate strain rates. This shall integrate directly on the new base system discussed above, and shall include tensile grips that are interchangeable with the tensile grips on the tension Hopkinson bar.
· 2 tension grips and collet sets for use in the above hydraulic load frame as well as the existing REL Inc. tension Hopkinson bar.
· A three point bend module and grips that can be integrated into the hydraulic load frame system.
· A work bench and cabinet that can attach onto the rail system of the new Hopkinson bar base system, and can also roll if desired.
· A 10k lb load cell with condition for tension/compression data on the hydraulic load frame.
· An intense LED light that can attach directly onto the new base system and also integrate the current Phantom v711 high-speed camera currently at NPS on a fixed, stable mount. The light fixture shall illuminate the sample and also mount the camera.
· Delivery and shipping to the Hopkinson bar lab (Room 17) in Spanagel Hall at NPS, located at 833 Dyer Way, Bldg. 232, Room 17, Monterey, CA 93943.
· Installation of the equipment, minimum of 1.5 days of training of personnel at NPS, and minimum 0.5 days demonstration that the newly installed equipment will successfully perform Hopkinson bar and quasistatic mechanical testing on a variety of metal test samples. Training and demonstration should take place within 4 months of the award of contract.

Delivery must occur within 4 months of award of contract. 




