
AFRL-PR-WP-TP-2006-222 
 

TEXTURED COPPER METALLIC 
SUBSTRATES FOR 2nd GENERATION 
HIGH TEMPERATURE 
SUPERCONDUCTOR 
APPLICATIONS 
 
Nicholas Yust, Rama Nekkanti, Lyle Brunke, and Paul Barnes 
 
 
 
 
 
JANUARY 2003 
 
 
 
 

Approved for public release; distribution is unlimited.  

 
STINFO COPY 

 
© 2004 Materials Research Society 
 
This work is copyrighted. One or more of the authors is a U.S. Government employee 
working within the scope of their Government job; therefore, the U.S. Government is joint 
owner of the work and has the right to copy, distribute, and use the work. All other rights 
are reserved by the copyright owner. 
 
 
 
 
 
 
PROPULSION DIRECTORATE  
AIR FORCE MATERIEL COMMAND 
AIR FORCE RESEARCH LABORATORY  
WRIGHT-PATTERSON AIR FORCE BASE, OH 45433-7251 



REPORT DOCUMENTATION PAGE Form Approved
OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, searching existing data
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this bu den estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law no person shall be subject to any penalty for failing to comply with a
collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-Y19

January 2003
2. REPORT TYPE

Conference Paper Postprint

3. DATES COVERED (From - To)

01/02/2002 — 01/02/2003
4. TITLE AND SUBTITLE

TEXTURED COPPER METALLIC SUBSTRATES FOR 2 nd GENERATION HIGH
TEMPERATURE SUPERCONDUCTOR APPLICATIONS

5a. CONTRACT NUMBER
In-house

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER
61102F/62203F

6. AUTHOR(S)
Nicholas Yust and Paul Barnes (AFRL/PRPG)
Rama Nekkanti and Lyle Brunke (UES Inc.)

5d. PROJECT NUMBER

3145
5e. TASK NUMBER

32
5f. WORK UNIT NUMBER

314532Z9
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Power Generation Branch (AFRL/PRPG)
Power Division
Propulsion Directorate
Air Force Research Laboratory, Air Force Materiel Command
Wright-Patterson Air Force Base, OH 45433-7251

UES Inc.
4401 Dayton-Xenia Dr.
Dayton, OH 45432-1894

8. PERFORMING ORGANIZATION
REPORT NUMBER

AFRL-PR-WP-TP-2006-222

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

Propulsion Directorate
Air Force Research Laboratory
Air Force Materiel Command
Wright-Patterson AFB, OH 45433-7251

10. SPONSORING/MONITORING
AGENCY ACRONYM(S)

AFRL-PR-WP
11. SPONSORING/MONITORING

AGENCY REPORT NUMBER(S)
AFRL-PR-WP-TP-2006-222

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES
Conference paper postprint for the 2003 Fall Materials Research Society Conference Proceedings.

© Materials Research Society. This work is copyrighted. One or more of the authors is a U.S. Government employee
working within the scope of their Government job; therefore, the U.S. Government is joint owner of the work and has
the right to copy, distribute, and use the work. All other rights are reserved by the copyright owner.

PAO Case Number: ASC 03-3095, 26 Nov 2003.

14. ABSTRACT
Sharp cube textured Cu (100) tapes have been produced as a possible substrate for epitaxially grown conductive,
intermediate metallic or ceramic buffer layers with subsequent deposition of high critical current density YBa2Cu307-x
(YBCO) films. Cu substrates were fabricated from rods and foils by smooth cold rolling followed by recrystallization.
Detailed x-ray diffraction (XRD) studies along with orientation imaging microscopy were performed to measure the
inplane alignment, out-of-plane alignment and microtexture for different annealing temperatures. The best full width
half-maximum (FWHM) values of 5.4° for in-plane alignment and 5.8° for out-of-plane alignment were obtained at
750°C annealing temperature. Microtexture results indicate more than 97.5% of grains have less than 10° misorientation.

15. SUBJECT TERMS
substrates, high temperature superconductor, YBCO, textured copper substrates

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER
OF PAGES
10

19a. NAME OF RESPONSIBLE PERSON (Monitor)
Paul N. Barnes

19b. TELEPHONE NUMBER (Include Area Code)
N/A

a. REPORT
Unclassified

b. ABSTRACT
Unclassified

c. THIS PAGE
Unclassified

OF ABSTRACT:
SAR

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39-18



1

roushrv
Text Box
POSTPRINT



2



3




