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Fig. 1 Schematic representation of indentation: (a) load-depth data during one complete

cycle of loading and unloading; (b) a cross-section of an axisymmetric indentation
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Fig. 2 Schematic diagram of the multilayer films

3 AR5t

St A 0 3 A A o 2 il 4 DL T 3L A5 I B R B S AR E A I R A Y S R AL S S
SRR TG B 22 5L S rh BT OB B 0 R LR Ak B R S 48 S A A0 PR G 06 . TR A ALY ] B G
KFIEABERR 20 45 . &M SR E W, B 4Ca) (b)) 205 5 = AR AR ) 30 4R i | A 3 5 2 fik IR
B 22 [E) 0 2 R A, IR aT DL

(1) PP R 140420 GPa, i fF % 5GPa~8 GPa, PZT Hik B0 i s v 45 B 60GPa~
130GPa, B Jy OGPa., HAXT T HefAcbt el , v 58 0 i 1k 4SS o ol 40 v O 32 s 5 AR A1

(2) Fiti 25 38 A 1R] B0 188 0 5o ek 4SS kA O 482 8 i 3 G 3 AR Ak

(3) B H T 5 B B0 e IR R 000, BB 6 e AT B8 F el /0 A 3 W 3 M AR T, M 5GPa B &
8GPa 1M B 5L 1 T R RN .

P 3 BT A 3 A B 2

Fig. 3 Load-unload curve of all measured points
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Fig. 5 AFM image of indentation at 8mN: (a) topography image (b) cross-section image
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Fig. 7 AFM image of indentation at 8mN: (a) topography image (b) cross-section image
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Study of Mechanical Properties of PZT Piezoelectric Film
by Nano-indentation Technique

JIANG Rui', HU Xiao-fang', XU Xiao-hui*, WU Xiao-ping'
(1. CAS Key Laboratory of Mechanical Behavior and Design of Material, University of Science and Technology of China, Hefei 230027,
Anhui, China; 2. Department of Precision machinery and Precision Instrumentation, University of Science and Technology of China,

Hefei 230027, Anhui, China)

Abstract: The mechanical properties of Lead zirconate titanate (PZT) piezoelectric film, including
elastic modulus and hardness, are of great importance to structure design, structural response
characteristics and service capability in micro-electro-mechanical systems (MEMS). Due to size effect
and surface effect, the mechanical properties of PZT piezoelectric film are remarkably different from
that of bulk materials. In this paper, elastic modulus and hardness of PZT piezoelectric films were
measured by nano-indentation technique and fundus influence was reviewed. The influences of anneal
duration on its mechanical properties and the indentation size effects on relation between hardness and
indentation depth were analyzed.

Keywords:PZT piezoelectric films; nano-indentation technique; indentation size effect



