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22 August 2003

FROM: I. Zatz

SUBJECT:  Interim Modular Coil Material Properties

This memo documents the results of the NCSX modular coil material property test program completed to date.  The test program, being performed by Composite Technology Development, Inc. (CTD), is detailed in NCSX-SOW-142-02-00 and Subcontract S-04353-G.  All material properties will be finalized and formally presented at the conclusion of the CTD test program.

COMPRESSION TESTING OF A SINGLE MODULAR COIL

	TEMPERATURE (K)
	COMP. MODULUS (MSI)
	STRENGTH (KSI)

	76
	5.3
	48.2

	100
	6.8
	45.8

	150
	7.9
	40.9

	295
	-
	26.6 (tentative)


Testing performed at room temperature (295 K) was inconclusive with 6 test samples.  Additional testing will be performed to establish usable values at 295 K.

TENSION TESTING OF A SINGLE MODULAR COIL (Tentative Results)

	TEMPERATURE (K)
	COMP. MODULUS (MSI)
	STRENGTH (KSI)

	76
	-
	-

	100
	-
	-

	150
	14.1
	27.4

	295
	13.2
	25.0


Tension testing is currently in progress for the colder temperatures.  All results are tentative pending confirmation by CTD.

FLEXURAL TESTING OF A SINGLE MODULAR COIL

	
	FLATWISE
	FLATWISE
	EDGEWISE
	EDGEWISE

	TEMP (K)
	MODULUS

(MSI)
	STRENGTH

(KSI)
	MODULUS

(MSI)
	STRENGTH

(KSI)

	76
	4.3
	43.0
	4.0
	44.8

	100
	4.3
	39.8
	4.5
	43.4

	150
	4.3
	39.4
	4.1
	38.9

	295
	3.9
	27.7
	3.7
	29.5


THERMAL COEFFICIENT OF EXPANSION

The complete set of thermal coefficient of expansion data in both the longitudinal and transverse directions for a single insulated modular coil, modular coil turn insulation, and coil ground insulation can be found in the attached MS Excel document.

2x2 MODULAR COIL SHEAR AND FLEXURE TESTS

These tests are pending and will be performed once the single modular coil tension testing is completed.

NOTE: CTD recognizes the importance of completing this work.  Unfortunately, the difficulties involved with preparing the specialized fixtures for some of these tests has caused delays.  Ultimately, the time invested to do this additional preparation will help to produce more reliable data.

