NNC10319304Q - Statement of Work 
Dwell Fatigue Spin Pit Test
Introduction

NASA GRC intends to conduct a dwell fatigue spin pit test of a NASA supplied turbine disk test article. The disk is made out of a high strength and high temperature LSHR powder metallurgy nickel-based superalloy.  NASA will provide the fully machined test article to the vendor for testing.  The disk is made out of a nickel-based alloy, weighs 4.8 lbs and measures six inches in diameter.  The drawing of the test article is shown in Figure 1. 
Scope

NASA GRC will contract out a spin pit test of a turbine disk test article. The spin pit test will consist of a 90 second dwell cycle at the maximum load at a 1300°F rim temperature.  Based on the current stress analysis, it is anticipated that the 90 second dwell will occur at approximately 47,000 rpm.  The maximum duration of the test will be 10,000 dwell cycles. 

The vendor shall design and manufacture the appropriate fixtures, furnaces and any other necessary equipment to perform the dwell fatigue test of the turbine disk test article. The design of the arbor shall be based on a schematic shown in Figure 2 which NASA has used previously for other spin pit tests. The arbor consists of a two piece design encompassing a pre-loaded stretch bolt which clamps the two sections of the arbor with a predetermined clamping force to secure the disk to the arbor.  The flanges on the arbor fasten securely onto the protruding mating surfaces of the spin pit test article. The upper arbor is considerably longer than the lower arbor to allow for extension of the arbor outside of the hot zone so that the spindle could be manufactured from a lower temperature material.  NASA will supply high temperature material to be used for production of the arbor, stretch bolt and the lock nut.  The vendor shall design appropriate mating fixtures between the arbor and the spindle. 

A radial type furnace shall be used to heat the test article. The temperature profile of the disk within the spin pit shall be generated prior to onset of the test. The temperature in the rim region where the four test holes are located shall be within ± 10°F of the 1300°F test temperature.  In addition to the rim temperature, the temperature profile will include the web and bore regions of the disk.
It is anticipated that the test will be interrupted two times to allow for the measurement of the dimensional changes to the four rim holes and to measure the overall radial growth of the disk at intervals to be specified prior to the initiation of the test. The vendor shall make these measurements and also photographically document the condition of the disk prior to testing and at each of the test interruptions. Please include the test interruptions as a separate line item in the quote.
Due to the high complexity of this particular spin pit test, the vendor shall demonstrate previous successful experience of performing a cyclic fatigue spin pit test at temperatures of 1300°F or higher.

All test documentation, including speed charts, accelerometer and vibration measurements, and any other pertinent documentation shall be sent back to NASA after the completion of the test. The test article after the completion of the test shall be shipped back to NASA.  
The spin pit test shall be completed within 10 (ten) weeks of delivery of the disk to the vendor.
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Figure 1. Spin pit test article. 
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Figure 2. Schematic of the high temperature arbor design with a stretch bolt.

