(S-10]
Investigation of high speed deformed Ni/Cu layers
using Auger electron spectroscopy

Jong-Wan Lee, M. Nakamura*, T. Une**, T. Tanaka**, M. Komatsu** and M. Kiritani#*
Dept. of Physics, Hallym University, ChunChon, KangWon-Do, 200-702, Korea.
*Fujitsu Analysis Laboratory LTD,, 4-1-1 Kamikodanaka, Nakahara-ku, Kawasaki 211-8588, Japan,
++xHiroshima Institute of Technology, Saiki-ku, Hiroshima 731-5193, Japan.

Ni/Cu double-layer and multilayer with various parameters for high speed deformation have
been investigated using Auger electron spectroscopy (AES) with depth profiling analysis. Each
Ni and Cu thin film has been alternatively deposited on a 0.3 mm thick Ni substrate using the
RF magnetron sputtering system with Multipolar Magnetic Plasma Confinement (MMPC)
method. The total thickness of the double-layer was 90 nm and that of the multilayer was 160
nm. High speed compression was performed with bullet masses from 300 g to 574 g under
various bullet speeds from 168 my/s to 485 ny/s. The strain rate ranged from 6.7x10" s to
84x10° s™.

The thickness of the high speed deformed Ni/Cu double-layer has been reduced to about 80
% from that of the pristine sample. The thickness of the Cu thin film is reduced about 15 %
more than that of the Ni thin film, which may come from the malleability difference between
Cu and Ni. In case of 84x10° s strain rate, however, the Ni/Cu double-layer has almost
disappeared. The interdiffusion at the Ni/Cu interface is enhanced after the high speed
deformation. The degree of interdiffusion seems to be greater at lower strain rate. A formation
of CuosNios and CuemNips thin film alloy has been observed at the high speed deformed
multilayer sample. It demonstrates that the high speed compression may become one of a useful
method for the preparation of thin film metal alloys. But, further study of such a mixing
behavior after the impact compression is needed.



