
Specifications for service: Fatigue Test According to ASTM E466-07
The successful bid requires that the vendor machine and polish the specimens as described in (1) and perform the fatigue test as described in (2).
1.  Machine 59 specimens from titanium alloy (Ti-6Al-4V) blanks provided by NASA according to the attached sketch of the specimen. (at end of document) 

a. The specimen blanks will be provided with dimension of 1” x 7” x 1” 

b. Machining tolerances are specified by the ASTM E 466 – 07 document (not included here).
c. The surface finish of the specimen must have a surface roughness of 63 micro inches or less.  The first specimen is to be machined and polished to the specification and shipped to NASA for inspection before the remaining 58 specimens are machined and polished.

d. After machining and polishing, the specimens are to be returned to NASA for further inspection and post treatment of the gage surfaces.

2. Treated specimens will be returned to the vendor for fatigue testing.  The fatigue testing shall be completed within 3 months (excluding delays requested by NASA).  The test specifications are as follows:

a. Three groups of specimens shall be tested with different surface preparations and may have different fatigue properties.  Each group consists of 17 specimens and the total number of specimens to be tested is 51.  Eight extra specimens will be available for testing in the case that problems arise during the testing of any of the 51 specimens.  
b. The test matrix for each group of 17 specimens is as follows:

Test matrix:

Load Levels         Number of Specimens                   Number of Cycles

1 (highest)               0-3                                                          10,000 

2                              3                                                             100,000 

3                              5                                                             500,000

4                              3                                                             1,000,000

5                              3                                                             5,000,000

6 Run-out                0-3                                                          20,000,000

17 Total specimens +2-3 extras as needed

c.  The specimens will be loaded at 30 Hz using a sinusoidal waveform with a stress ratio of 0.06 where the stress ratio is equal to the minimum stress divided by the maximum stress.
d. The initially selected load levels are as follows (all loads in units of  ksi)

	             Level     Load

1             30

	2             45

	3             60

	4             80

	5            100

	6            125


e. The vendor shall begin testing at 100 ksi and test 3 specimens.  After the first 3 specimens are tested, the testing shall be stopped and the results shall be reported to NASA.  NASA may then modify the load levels used on subsequent tests to meet the desired cycles shown in the text matrix in part 2 b of this document.
f. The procedure in part e. shall be repeated for each of the three groups of specimens.

g. Once the test matrix has been completed for each of the three specimen groups, a report of the data shall be provided to NASA and the tested specimens shall be returned.

[image: image1.emf]
Specimen Sketch with dimensions: The specimen is cylindrical with tangentially blended fillets.  The radius of the tangential fillet blend is 2 inches.  The length of the test (gage) section and the fillet sections are fixed, but the grip section length may be varied depending on how the specimen will be gripped.  

