DRAFT

Statement Of Work

The purpose of this investigation and test program is to characterize to the extent possible the mechanical and thermal material properties of the NCSX modular coil including the temperature dependency of those properties.  For definition purposes, a modular coil cable is approximately 0.5 inches by 0.625 inches in rectangular cross section comprised of four conductor ropes in a stacked two-by-two configuration.   Each rope is made of over a thousand fine copper filaments.

PPPL will provide the unpotted modular coil cable and the molds necessary for potting.   A process development program for vacuum impregnation of the cables may be required. The vendor shall first pot and cure the coil, then perform the necessary testing to establish the material properties listed below.  Degree of epoxy penetration within the cable body shall be noted.  Conformance with ASTM test standards should be adhered to as rigorously as possible.  

The following test program is proposed:

1.0 - Mechanical properties of a single modular coil cable

1 - Tension testing to establish the stress-strain curve, modulus of elasticity, Poisson's ratio, and shear modulus, noting the probable cause(s) of discontinuous events and failure modes.  Yield and ultimate strengths shall be noted if a discreet value is indicated.  Cable test lengths to be approximately 15 inches long.

2 - Flexure testing on specimens approximately 5 inches long to determine the bending strength and failure mode of the cable and its insulation bond.

3 - Determination of the coefficient of thermal expansion for a temperature range from 77K to room temperature.  Specimen size TBD.

2.0 - Thermal properties of a single modular coil cable

1 - The thermal conductivity shall be determined in two directions - within the cross section and axially. Specimen size TBD.

2 - Specific heat. Specimen size TBD.

3.0 - Mechanical properties of a two-by-two bonded cable bundle (4 cables)

1 - Shear testing to determine the integrity and bond strength of the cable-to-cable epoxy. Specimen size TBD.

2 - Flexure testing, if possible. Specimen size TBD.

Due to the inherent inconsistency and composite nature of potted coils, a minimum of six samples shall be tested for each test configuration to establish scatter in the results.  Whenever practical, tests should be performed and/or measured in orthogonal directions to establish the orthotropic nature of the cable's material properties.  All testing, with the exception of the coefficient of thermal expansion, shall be performed at a minimum of four discreet temperatures so that the property data can be plotted as a function of temperature.  The suggested test temperatures are 77K, 100K, 150K, and room temperature.

