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Tab. 1 Dielectric, ferroelectric and piezoelectric properties of KNN ~ based piezoelectric ceramics

MPB E, P.

Composition dy3 T, k, ) e, tan &
x =mol /(kV-em™) /(uC-cm™?)
(1 —x) (Nag 45Ky 425 Lig, o5 ) NDO,
) ) 0.02 328 415 0.48 702
— x(Biy 4 Nag 4Bag o4 ) TiOs
xLiNbO; -
0.058 314 490 0.42 13.7
(1 —x) (Nag 535 Kg 450 ) NDO;
(1 -x) (Kq 4Nag ) NbO, -
0.05 280 364 0.494 14 30.8 1463 0.023
2LiSbh0,
KNN - xBiFeO, 0.01-0.02 185 370 0. 46 23.3

2.2 KNN EEEFRARME
BETFBRENEEMBRENEERR, B 2N A TEMERMBHNTR P, X FELT SR
BLETRAREEREN AB UK, HFRX KNN BEMNETFRRBE5IETERNINFENT EXE.
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#2 ABEIRKMEL KNN EHAR M
Tab. 2 Modified KNN - based ceramics properties

d33 Tc E c P r

Composition ky & tan §
/(pC+N7") /C /(kVeem™) /(pC:em™)

Na, 5, Li
Ko.4aNag 5, Lig o4 345 264
=~ Nbg g4 Tag, 1 Shy, 504

Nag 55 Liy, o0 (Nbg,
Ky 38 Nag 55 Lig, o4 0.91 306 337 0. 48 11.3 34.9 1327 0. 025
Tag, 05Sbo, 05 ) 03
(Nag 5, Ko 433Lip 047 ) Nbg,

52 80,433 140, 047 0.923 308 339 0.51 1 009 0.02
8bo, 047 20,03 03
[ (Ko.458 Nag 542 )0.96 Lig.ou ]

458 V89,542 ) 0.96 Lo, 04 208 166 0.52 7.14 28.68 1195 0.016

(Nby.gsTag.; ) O
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SIHNGRL, SEAMBTELSERERE, LRIEK, DBK BRI FERE SRS, e R, HR
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Tab.3 The properties of KNN — based ceramics with sintering reagent

density dys T,
Composition " k, £, tan §
/g-em™)  /(pC-N7") /C
KNN -0. 05LiTa0; +1%Li, 0 4,51 250 0.37 440 0. 043
KNN +0. 005K, 5,70, o6 Tas 15015 4.34 126 0.42 590
(Kq sNag 5 )NbO, 0.5 wi% Bi,0, 4.48 140 0.46
(KN) (Nbg,g7Sbo,3 ) O3 +2mol% CuO 413 11 410 0.41 324
100(KN) (Nby ¢ Ta 53) 0, ~ 1. 4Mn + K, |
240 193 0.45 1490 0.017

CuTa, , 02, ; +Zn0
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g BN EENIFES T, KNN £l R RER = 3401
SEHERBIFRIBAR TREFMRR, RMRITI Y, Bkt 2300k
FKNN EWEREREHFRMEABEREY R AR g
T, 0 Tr_o 2 I IIBE S, SRR BRI BE RS 2 1B B4R Sk S e
5 ,{E2 KNN EH R R AP R R B A e
BEFESFIE, BT IRATANZE KNN HHg 5 5] Al | fd ST
PMN'! BRI B  FRAE Tr_ o T, AEEOFRER ) Temperature/ T
AR, XFEERIR R TIRERENE, MR TER A H B2 CaTiO, Brif KNN - LiShO,
IR L HERE W e R B R

Fig. 2 The temperature stability of CaTiO,

3 KNN %B@%E}?ﬁ%% modified KNN — LiSbO, ceramics
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Actuality and Prospect of Potassium Sodium Niobium
Based Lead - free Piezoelectric Ceramics
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(1. Science Institute Air Force Engineering University, Xi’an 710051, China; 2 State Key Laboratory of Solidifica-
tion Processing, Northwestern Polytechnical University, Xi’an 710072, China; 3 The College of Chemistry & Envi-
ronmental Science, Hebei University, Baoding 071000, Hebei ,China) :

Abstract : With the development of science and technology and environment, lead — free piezoelectric ceramics has
been a necessary trend, and potassium — sodium niobium ( KNN) based lead - free piezoelectric ceramics has be-
come a hotspot because of its high Curie temperature and piezoelectric properties. This paper firstly summarizes and
analyzes the study direction and actuality of potassium — sodium niobium (KNN) based lead - free piezoelectric ce-
ramics from new component, ions substitute, sintering reagent and temperature dependence in recent years, and
then indicates the future hotspot and problem. We think it can improve the temperature stability to introduce diffu-

sion mechanism into KNN based ceramics. Meanwhile, we also should study the effect of nano — sized domain on

properties of KNN ceramics. At last, the paper forecasts the future study direction the study of electric proper-
ties, of temperature stability and micro mechanism.
Key words ; potassium — sodium niobium (KNN) ; lead — free piezoelectric ceramics; piezoelectric properties ;nano

— sized domain
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Study of Intrusion Deception System Based on
Network Proactive Defensive Security Model

ZHAO Hong - jing' ,ZHOU Chuang — ming' ,ZHAI Ping — li*, YU Huan’ ,ZHAO Ming - 1i*
(1. Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China;2. Unit 93861 ,Sanyuan
713800, Shaanxi, China ;3. Siasun Robot & Automation Co. LTD, Shenyang 110168 ,China;4. No. 631 Military Rep-~
resentative Room of PLA ,Xi’an 710068 , China)

Abstract ; The situation of present network security is becoming rigorous day by day, the traditional security technol-
ogies such as firewall, intrusion detective system have some kinds of defects, that is, they cannot identify the un-
known intrusion paitern effectively, the honeypot technology as a proactive defense method also has its own limita-
tions. As to the defaults of the above every single technology and from the angle of active defense, the paper builds
up an Intrusion deception architecture based on network active defensive security model, and simultaneously de-
signs an interface system among the honeypot, firewall and the IDS to overcome the default that the firewall can not
perform unreal time detection. This can decrease the false alarm and leaking alarm of IDS, make up the deficiency
and unleash the superior of each method, thus, the proactive defense capacity of the network systems is enhanced.
The paper also gives out a finite state auto — machine model, simulates the basic functions of the intrusion deception
system, which provide a theory and reasoning supplement for the system’ action description and architecture de-
sign.

Key words: proactive defense; intrusion deception; Honeypot; virtual network server; finite state auto — machine





