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Fig. 1 Schematic diagram of casting process
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Table 1 Specific process parameters of samples

Sample Particle Blade Casting speed/  Pressure/
No. size/nm height/um (m'min ") kN
1 560 250 0.28 3.0
2 435 250 0.28 3.0
3 400 250 0.28 3.0
4 340 250 0.28 3.0
5 400 250 0.28 3.0
6 400 300 0.28 3.0
7 400 350 0.28 3.0
8 400 250 0.07 3.0
9 400 250 0.28 3.0
10 400 250 0.32 3.0
11 400 250 0.50 3.0
12 400 250 0.28 2.0
13 400 250 0.28 3.0
14 400 250 0.28 5.0
15 400 250 0.28 7.0
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Fig. 3 SEM images of piezoelectric thick film with different blade heights((a)—(c)) and BSED diagrams of piezoelectric ceramic
section with different blade heights((d)—(f)): (a), (d) 250 pm; (b), (e) 300 pm; (c), (f) 350 pm



230 B 2 W

EEK, BRI EZE R, ERETKIIN
VEF FARE SR I T L B 4 B RS 5~7
SRR ER dyy KBRS, HAEEE S )R E
MR, EEEE dy BETRDN, 5 5 RS B A
dys B K, TIIEE] 451 pC/N, [R5 SRE G I BUS
EER R, N 97.58%. Rk, M&EIJIFEEAN 250 um
I, B3R E BB 10 2. #UE 5 T USRI R &
JEFE 500 um, B R, GG R T
JE R AR, 4l 515 2 4 P& T RAT

455 97.8
450+
197.6
~ 445} .
T S
S adof {974 &
= S
= o
=S 435t
197.2
4301
425 : ! ! 97.0
250 300 350
Blade height/pm

B4 B ] EXRE ol S A das 5 80 P R
Fig. 4 Effect of blade height to piezoelectric constant ds; and
density of samples

2.3 RIEERE MM RERI S

TEANRI PRI A B i 45 A3 2] 8~11 S FF iy, Horpt
11 SFE T BT B R, SRR AE I FE e i
SRR, TCIRIRTG R B R B R . 5 Bl 8~10
SRR I BE BT AR AL AT ], R R IR
#AE 150 kHz 7647, AR A RS I B Bl A fs
PEREZE TN, SR 8 5. 10 SFESIE B RIELE
TERWAR Y HRE R 2, FEEFNERBEAFM
BRI T BEENAGS R IR IR R, 17T 9 SR S
PRV B A R, R IR/, FLBR Bt Re B AL S - 8~10
SRR I R dys BRI AE 6 Bos, AH
KM SHPUME R, 9 SREMMECEE A
97.55%, & HLMERERAT . R AR A T A A 2R R G
ES1RE), TOIEAE B b TV R 6 B 1) He F JEL
T8 (PR E SR BE AN R T R IR e i A% o 5 5 SR 4%
ftbst [|], A FLLE SR RS B, KT R
BB . R, EFE 0.28m/min 1F AR ERE, A
15 BB B, dy BUmi i) PZT A% .

24 REEHIFRMERERFIE
FERERIEERET, RAAF K E ) H15 20
fh 12~15 5, HEEREMBTIESE 7 s, A

R, S BEBRIR Y PR R R R ) o Bk e 329
100
6 1(2)
5k —=— Phase angle 150 ~
g =)
B 0 §
E g
- =
g =50
1 1 1 ] _100
0 50 100 150 200
Frequency/kHz
7
(b) i
6+ —-Lg
—=— Phase angle 10 JUg
> N
g 3
an
tH -
Q
E z
= =
50 A~
—

2 1 1 1 =
0 50 100 150 200 e
Frequency/kHz
[©
st —=— Phase angle 150
) 57
g 5
2 1° %
& g
o q 50 f
| . . . 1-100
0 50 100 150 200

Frequency/kHz

5 8~10 SR K BHLHT—AR LA i
Fig. 5 Impedance-phase angle spectrum of samples 8(a), 9(b)
and 10(c)

500 97.65
No.9 197.60
460} ©
= i X
E No.10 97.55 >
Q 4201 | g
= 97.50 A
&
380 197.45
197.40
340

0.07 0.28 0.32
Casting speed/(m-min")
6 UAUAEIH SRR i e R R dy S B LRSS R
Fig. 6 Effect of casting speed on piezoelectric constant d;;3
and density of samples



330 hEA O RYR

2020 42 A

7 ANFNAUHE s 73T B H F e R i T 5

Fig.7 Sectional morphology of piezoelectric ceramics obtained by casting under different pressures: (a) 2.0 kN; (b) 3.0 kN; (c) 5.0

kN; (d) 7.0 kN
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Preparation and properties of lead zirconate titanate piezoelectric
ceramics via tape casting

ZHANG Shao-feng', YUAN Xi"?, YAN Ming-yang', WANG Xiao-yu?, GAO Feng?, ZHOU Ke-chao', ZHANG Dou'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;

2. Beijing Spacecraft System Engineering, Beijing 100094, China;

3.School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The tape casting method has several advantages, such as convenient process, adjustable size and better film

forming quality. The lead zirconate titanate (PZT) piezoelectric ceramics were prepared by tape casting. The

microstructure of the piezoelectric ceramics was observed by scanning electron microscope. The d3; of piezoelectric

ceramics was detected by a berlincourt d3; meter. The effects of powder particle size, blade height, casting speed were

studied, and the pressure of hot pressing process on properties of PZT ceramics was also studied. Then, high quality PZT

piezoelectric ceramics were obtained with the piezoelectric strain constant ds; reaching up to 454 pC/N, and the highest

density could reach to 97.68%. This method is also suitable for the preparation of large-size piezoelectric devices.

Key words: lead zirconate titanate; piezoceramic; tape casting; density; piezoelectric strain constant
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