WATES 1 E B 5 & o Vol. 47 No. 1
202542 A PIEZOELECTRICS & ACOUSTOOPTICS Feb. 2025

XEHS:1004-2474(2025)01-0121-08 DOI:10. 11977/5. issn. 1004-2474. 2025. 01. 020

SEP/TEAEEBREEZWMEEZ SN

HEW 29K, hExF" .2 H . HBFH HHEMR 2HE"
(Ll R RHEN MO AR 2 FEHE AR E Wit Z25 066004;
2. MEI R HLAR T A2 25 B, Tl b 28 52 1 06600453, eIl K2 TR Z b il ZE 85 066004;
A TR MR B R R S T LS E K E S R E LR 100084)
 E:Z2PLTWEEREBRIKNSOZOA0, HERERZ ARBEEE W EREEEEEATS X
IR RO R PR Z 2 WM EXT PZT M A PR E/E A MERAR., gk TaMas
B B W T S5 AU AR L N T 22 PZT B A0 UL S5 K O ST SRR A TR DN B SR & L R M B R T A
PR B D B S 00 R AT I IE 5 RS A0 BT T 3 7 P TR R R AR A B R T )2 B 2 B X M R T B BAGIR BE A
FAMLEL, 250 SR, Mg % 3R 10 PR BE 5 28 00 F e W 09003 S O Bl R M K 5 1 R TR A A 43 A 7 Bl % 3% T PO
DX 38R 00 2% X388, T B 22 fH /N T 3 °C 5 FR L 2 RS, By % 0 THT ) BRI s R T A AR TR B B R 2 R G 5 g
Feja e s, HAESE 2R RE 20 300 pm AT IR B IGMH . X458 N2 2 PZT W& AR B RS TR R4 T 3
PR 5 RS 5 B
KR A PIR I SRR s 2R A AL PZT W%
FE 425 TN304; TN384 Xk FRIRAD : A

B

Analysis of Factors Affecting Self-Heating Temperature of Multilayer
PZT Ceramics

YI Yali'?, KUANG Qingwen’, CHEN Meiyu®, QIN Yue’, HAN Xueyan®,
CHU Xiangcheng' , JIN Herong'"’
(1. State Key Laboratory of Crane Technology, Yanshan University, Qinhuangdao 066004, China;
2. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China;
3. Engineering Training Center of Yanshan University, Qinhuangdao 066004 ,Chinaj;
4. State Key Lab. of New Ceramics and Fine Processing, School of Materials Science and Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: As the core component of piezoelectric actuators, the piezoelectric performance of multilayer PZT ce-
ramics is affected by the self-heating temperature. In addition, multilayer PZT ceramics are prone to failure under
strong alternating voltage. This study investigates the factors affecting the self-heating temperature from the per-
spective of alternating voltage characteristics and multilayer structure of PZT ceramics. First, based on the scanning
electron microscope cross-sectional structure morphology, a fine-structure simulation model of multilayer PZT ce-
ramics was established. Then, a temperature measurement experimental platform was set up to conduct self-heating
temperature measurements on the ceramic surface for validation. Finally, the effects of alternating voltage ampli-
tude, frequency characteristics, piezoelectric layer thickness, and dead layer thickness on the self-heating tempera-
ture of the ceramic surface were analyzed. The results indicate that 1) the self-heating temperature of the ceramic
surface increases linearly with the alternating voltage amplitude and frequency; 2) the extreme value of the self-heat-
ing temperature is distributed in the center and edge regions of the ceramic surface, and the difference in tempera-
ture is less than 3 °C; 3) the thicker the piezoelectric layer is, the lower the self-heating temperature of the ceramic
surface is; and 4) the self-heating temperature of the surface decreases with the thickness of the dead layer and rea-

ches its minimum when the thickness of the dead layer is approximately 300 pm. This study provides a theoretical
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basis and experimental foundation for regulating the self-heating temperature in multilayer PZT ceramics and sup-

porting engineering applications.
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