H20% H3W L3l R @ T IR Vol.29 No.3
2016 4 6 H CHINA SURFACE ENGINEERING June 2016

doi: 10.11933/.issn.1007-9289.2016.03.002

AEIRKEE TCu/NIFKEZ BRGNS
HhEMRERE M

To5g, RbE=, M F, X5
CEH TR %5 282 5 fiflE TR R, Jbat 100072)

i B PSR FER AR T CwNIgR L R IR S5 5 2 E e beia e b, RATH A L B E AR TESI(100)3 A LA
REAS (4044, 12, 20 nm) PHCW/NIZJZIE, TEEZS &M T XA TR 4200 CH1400 °C, BFAIM4 hiiR Kb HE, 43
Br7UiRas (RIBAS) HiRASCHNIZZ IR IR | Sp i 5Es i As , 08 TR RIS R BCu/NiZ 2
RUFEENE, S5REI . 200 C T4 hBAJE, A N4, 12F120 nm AYCWNIZ /2 RIS T 8 5 ofbEp a e a1k . T
400 C T4 hiB A5, 42412 nmAJCw/NIiZ 2B 1A B R PR R A4k e, B H16.21 GPal# R %5.83 GPa, HIEAE
11190 GPaf#{IN 2 182 GPa. X2 FH TREAs LA MR, A g i 4 Cu/NiZe J2 I 1 2 M R sk AE FH I 55 5300
KEEIR): Cu/NIKRZIZME; JisftEfl; gl ; Pdaett; BAIRE

FE S TG174.444 HERFRIRAD: A XEHS: 1007-9289(2016)03-0014-06

Microstructural and Mechanical Stability of Cu/Ni Nanoscale Multilayers at
Different Annealing Temperatures
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Abstract: In order to study the microstructural and mechanical stability of nanoscale Cu/Ni multilayers after annealing at
various temperatures, Cu/Ni multilayers with different periods (4=4, 12, 20 nm) were prepared by the electron beam
evaporation coating technique on the Si(100) substrate. The samples were subsequently annealed in a vacuum environment at
the temperature of 200 ‘C and 400 °C for 4 h, and the evolution of nano-indentation hardness, modulus and microstructure of
multilayers in the as-deposited state and annealing state was analyzed. The thermal stability of Cu/Ni multilayers with different
modulation periods were discussed. The results indicate that after annealing at 200 C for 4 h, Cu/Ni multilayers with 4=4, 12
and 20 nm maintain the hardness and elastic modulus thermal stability. After annealing at 400 ‘C for 4 h, the hardness and
elastic modulus softening phenomenon of Cu/Ni multilayers with /=12 nm is observed, the hardness decreases from 6.21 GPa
to 5.83 GPa, and the modulus value decreases from 190 GPa to 182 GPa. This is mainly because the coherent structure of
Cu/Ni multilayers with /=12 nm is destroyed, and the contribution of coherent stress to mechanical properties is weaken.
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Fig. 1 XRD patterns of the as-deposited and as-annealed Cu/Ni
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Fig. 2 Cross section TEM micrograph of the as-deposited Cu/Ni
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