NASA Statement of Work for Quotes on LCF Machine + Test Contract  


12/16/03
Please quote the quantity of only 4013195-202 specimens, and the quantity of only PGR-3-1997 specimens that can be blanked, machined, shipped for NASA exposures, and then returned for LCF testing as described below.  A typical layout of the specimen blanks within a NASA ME3-type superalloy disk can be FAX’ed, if necessary.
MACHINING:  The vendor will have to first machine specimen blanks from ME3-type nickel-base superalloy disk material supplied by NASA, by electro-discharge machining as per NASA drawings.  The vendor shall then machine specimens using the specimen drawings listed below.  The shanks of all LCF specimens shall be shotpeened, while the gage sections are masked for protection from shotpeening.  The vendor shall need to supply and inertia weld IN718 superalloy grip ends onto disk material blanks for subsequent machining of the make-up specimens.  The specimen drawing list:

 Drawing No.

Description

1)  EDM Blank

Electro-discharge machining of blank from disk forging, cost per square inch

2)  4013195-731P2 
Make-up inertia welded specimens (vendor to furnish IN718 grip ends)
3)  4013195-731P03short
Make-up inertia welded specimens (vendor to furnish IN718 grip ends)

4)  4013195-202

0.25” gage dia. LCF specimen with button-head ends from –731P02

5)  PGR-3-1997

0.40” gage dia. LCF specimen with button-head ends from –731P03short
These standard drawings are attached.  All test material scrap shall be returned to NASA, identified according to forging blanking layout and identification number.  The machined specimens shall be inspected after machining for meeting drawing specifications, and any discrepancy shall be communicated immediately for resolution.  Each specimen shall be separately packaged according to specimen identification number.  The specimens shall then be either shipped to NASA Glenn Research Center, 21000 Brookpark Rd., Cleveland, OH 44135, or sent to another location according to NASA instructions.

Please quote the quantity assuming material for at least 10 specimens would be supplied at a time.  A delivery time of 8 weeks after receipt of material.  Deliveries of partial quantities are encouraged and will be acceptable for meeting delivery time requirements in large orders.  

TESTING:

1) Low Cycle Fatigue Tests - The vendor shall run strain-controlled or load-controlled fatigue tests according to the latest ASTM E-606 standards.  Stress-strain hysteresis loops at periodic cycles as well as tabulated results including initial and half life values of modulus, maximum and minimum stresses, and inelastic strain range shall be reported as appropriate; as well as expansion strain, initiation life, and failure life.  The tables shall be provided as hard copies and on a computer disk as Excel spread sheets.  Tested specimens and remnant material from machining shall be returned.  Then for elevated temperatures up to 1300F, please quote quantity discounted unit price for E-606 strain-controlled fatigue tests and load-controlled fatigue tests of these specimens.  The test quote should be provided for tests assumed to run a total time duration of 24 hours, using the procedures described below.  

The following LCF testing procedures should be utilized; deviations from this should be coordinated with NASA GRC prior to conducting the tests:

4013195-202 and PGR-3-1997 LCF specimens:  

1. Measure and control temperature using a procedure specifically pre-agreed with NASA
2. First run 10+ cycles in load control, then 10+ cycles in strain control, both at about 0.2% strain range (R=0) to check extensometer stability and the test system’s control stability.

3. Start test using an agreed startup procedure which gradually increases the strain range to the target value at 0.05 hertz while avoiding overstrains.  Then continue the test at a frequency of 0.33 hertz for 6 hours.  Then:

a. If max. and min. cyclic stresses are stabilized, please switch to load control at 10 hertz with the same max. and min. cyclic stresses, run to 5x106 cycles runout.

b. If cyclic stresses are still relaxing by more than 1 ksi per 500 cycles, continue until stabilized for mode switch for up to 2 more hours.  Call if not yet stabilized.

4. Run test to failure, agreed tensile load drop, or agreed runout cycles.  Place fracture specimen halves in the plastic tube with the button ends butting together, fracture surfaces protected from metal contact.

