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Influence of AIN ceramic surface state on adhesion of
Ti/Ni metallized thin films

ZHAN Yu-juan, ZHOU Ling-ping', ZHU Jia-jun, LI Di-yi, PENG Kun

(School of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: Metallized thin films of Ti and Ni on AIN substrate were deposited by E-beam evaporation. AIN ceramic
surface state and interaction with metallized thin films were investigated by SEM, EDS and AES. The results indicate that
a loosened layer of AIN substrate surface is wiped off by ion beam sputter-cleaning, which can change the state of AIN
ceramic surface, and then increase the surface energy. Because of the increasing surface energy and the influence of hot
evaporation atoms, the spread among Al, N and Ti exists at the interface, and the adherence mechanism for Ti film and
AIN is changed from simple adhesion to spread adhesion during ion beam sputter-cleaning. Thus, the adhesion strength of

metallized thin films is improved greatly. So the sample shows a high adhesion strength over 300 MPa and needs no

anneal treatment.
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Table 1  Stretch strength of Ti/Ni metallized thin films on AIN substrate

Sample No. AIN substrate Annealing condition Stretch strength / MPa Remarks

surface treatment

1 E:Z?tr;_l;r; ;;11;1 As-deposited 0 Natural peeling

) After ion beellm As-deposited 130 Partly stripping from. the inner of
sputter-cleaning AIN ceramics

3 After ion beam Annealing at 400 C 313 -
sputter-cleaning

4 After ion beam Annealing at 450 C 310 -
sputter-cleaning

5 After ion bee‘1m Annealing at 500 C 300 -
sputter-cleaning

6 After ion beam Annealing at 550 C 200 -

sputter-cleaning
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Fig.1 SEM images of AIN substrate before ion beam sputter-cleaning (a) and after ion beam sputter-cleaning (b)
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Fig.2 SEM images of section of Ti/Ni metallized thin films on AIN substrate before ion beam sputter-cleaning (a) and after ion

beam sputter-cleaning (b)
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Fig.3 EDS spactra of AIN substrate before ion beam sputter-cleaning (a) and after ion beam sputter-cleaning (b)
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