INTERNATIONAL

Corrective Action 1454
Carondelet Division - CA / PA / RGA Database
Corrective Action Type NCR

Date 11/18/2005
CA Originator C. Ruud
Applies to: C-5 Coil casting

Description of Defect / Non-Conformance
Zone 1 Tensile test at 77K failed elongation at 31% compared to the speCIflcatlon

~ “minimum of 32%. A retest also failed at 29%. All other properties exceeded the

specification of NCSX-CSPEC-141-03- 09 See attached summary of room temperature
and cryogenic test results.

Root Cause

Zone 1 test samples have solidified with much less superheat than the other zones as a
result of their relative orientation in the mold and mold filling. Zone 1 test bars are in the
bottom of the drag, zone 2 and 3 are much higher in the mold. Zone 1 test bars are
getting the first cold metal poured which explains the fine grain structure versus zones 2
and 3. Photomicrographs verify that zone 1 has much finer grain structure than the
other zones, see St Louis Testing lab report 05M1167. To verify our thinking the zone 1
test bar was heat treated for 7 hours at 2050 F, the same as the coil casting.
Photomicrographs indicate that the grain structure did not coarsen significantly, see St .
Louis Testing lab report 05M1182. Therefore we conclude the fine structure caused by
cold metal entering the cavity is adversely affecting ductility at cryogenic temperatures.
Photomicrographs taken at Westmoreland indicate there were no defects to cause the
failure, see attached photos.

Corrective Action
Use as is.

Verification of Corrective Action
TBD

Preventive Action
Possibly relocate the cast on bars.

Estimated Completion Date
TBD

Actual Completion Date

TBD
Signed: C. Ruud %/

CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick, Jerry Markham, Roger
Broman
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DISPISITION OF CA 1454 (C5 ELONGATION)

NCSX accepts the 31% elongation (vs. 32% spec. requirement) from one of the test bars
from the C5 winding form. However, we request that the details of the proposed
corrective action be discussed at a Quality conference call before being implemented.

. Digitally signed by Phil Heitzenroeder
P h I | DN: CN = Phil Heitzenroeder, C = US,
O = PPPL, OU = Mech. Eng. Division

Reason: | am the author of this

Heltzenroeder document

Date: 2005.11.22 17:17:09 -05'00'
Tech. Rep.

Digitally signed by Brad Nelson
DN: cn=Brad Nelson, c=US,

Brad N elson 0=ORNL, 0u=FED,

email=nelsonbe@ornl.gov
Date: 2005.11.22 17:20:45 -05'00'

NCSX Core Systems Engrg. Manager
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