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Abstract: It was reported that a tetragonal phase can be stabilized with maintaining good piezoelectric properties when
Nao.sKosNbOs (KNN) is modified with 0.06 mol SrTiOs. However, such a high amount of SrTiOs leads not only to poor
sinterability but low Curie temperature (7c). To maintain high 7c with good piezoelectric properties in KNN-based lead-free
piezoelectric ceramics, this study investigates the effect of Li-doping on the dielectric and piezoelectric properties of
0.96Nao.5K0.sNbO3—0.04SrTiO3 (KNN-4ST) ceramics. As a result, the orthorhombic-tetragonal phase transition was observed at

2 mol% Li2CO3s modified KNN-4ST ceramics, whose Tc, d33 and kp values are 328 ‘C, 165pC/N and 0.33, respectively.
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Fig. 1. (a) Linear shrinkage and relative density values for lead-free KNN100xLi-ST ceramics as a function of Li content and microstructures
of lead-free KNN100xLi-ST ceramics: (b) x=0, (c) x=0.01, (d) x=0.02, (e) x=0.03, (f) x=0.04, and (g) x=0.06.



516

d 2(c)oll YERHQITE. obA AT
0941 1 mol%<Y ofj, KNN100xLi-
o] Mg}l o] AR} A4 a, b, e 27|

e 4 o} Li A7FFo] 2 mol%
. O TZo] FAlol Qb &te] of U 71A] & AX}
Fa2 UERE 4 Q. o] 31 gF Aub= 7}7<] ‘go] A
of EAisAL Qlth= AE SIY
6 mol%Ql AlHAAN = T Y
2 5 7HA] AX} A(a=b, ¢
Tetragonality= Li B7}2ko] Z7}3t Al
715kt oj2fgh At 7]Eof B 37t
gol etgste = w3l ZAutet s AutE YERAT
X}

n >
oz
4>

o 19
rL
_k_(')_p‘
i
IJ

o
>
o

wn
,%
>
- =
a_q-diﬁ
N g
Alr
rr
A
|o<2
o

—
=
N
N
of
2

ox ne L1

> 8 rlu
,H
O>‘

L
){l
r&"
E
o2
N
of
o0
w
= o
X

==

> ek o
ol
o

[5.18.24]. Z7pH o2 & APoIA B
olxbe] 1 3£ 2 0}2.8)7} Ly

o], Li H7kego] 571245 £eloh &
OJRPE Lig A7H oA Ay o2 B D g0

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 5, pp. 513-519, September 2023: Park et al.

SHA| 2 A &)= KeLisNbioOs F o2 A9t

2% Wsto] = KNN100xLi-ST Alatal A
HeHE 79 3(a)ofl 2F 1 Aol EE 1 3(
2528 eI} Lig A7eHA] o2 AlH 9] 42,

A T2 29] R o] &= (To-1)7F 2F 80°CollA] ﬂr’*ﬂ A
oh. Li g7Fgo] 37HE 45 Tore A =228 0]55

o0, 1 mol%2] Lio] A71=l KNN100xLi-ST Alatal A
9] To-re 9F 50°CRIT}. Li A7Fg0] 2 mol% O] FEl+=
To-r7F BAEA] o=, o= To-r7F A7Fg Liofl ol 4
2 ®& 105t 2= & o] Z5 Q7] mjFo|tt. o]2{st 4
= ARPAR B oA o]n] AYs5ty 5ol 3 mol%2] Li
o] A=A W g2 FEollA TAw O%o] F&ote=
PPB7} /8|1, 1 o]A o] 7oA ©d Tdo] ¢
FAete] Q7] miZolth. Fe] =& (7)9] F4¢. Lig *47}6}
Al 42 Alg+ 9F 320°Coll A W=, Li &FE 571

(a) - KLiNb O, —_ (c)
S p =
: E : =A c

) T < sqfb e <
= - = N
0 & § 0_0-8 d102 S
3 Il 2 a £
- _ o 1
z y=0.06 g sof *,‘A' s
‘7 y=0.04 s 4 |’. - Eo
= 2 4 ) ¢ &
Y y=0.03 8 . o-9 Q@ Jin =
£ Jn y=0.02 /\,\ g wf bo IS . &

= : s 9-9-0-0 9

»=0.01 A - a,=b,

= o EX) 8
y=0 aa i N .
- 0.00 0.02 0.04 0.06
10 60 a5 46 Li" content (mol)
20 (deg.)

Fig. 2. X-ray diffraction patterns of lead-free KNN100xLi-ST ceramics as a function of Li content in the 26 ranges of (a) 20~70°, (b) 44.4~46.4",

and (c) lattice parameters as a function of Li content.
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