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K, BT AL B R ORI AR A WSO ST (R R e, B 3 S 0k E A

AT T — P TARIR R TR P8 B R FEAL(TMG) 1] AR TAE AT TMG Hr i #4
MRME NGBS, A B I W R R AR E /N RE RS TEOC, ARSI F0 T a5 4 D S G TT
AT AR 2 Bl o R il B AR AR AR OB AR . 5 oE BN AR T A KA 2 TR R AL AR St
TMG AL, FHDhZRIETE T 4 £, tbobh, B SE, AR0s> 1 HER o 44807 (1) 7= A2 T
fERLEE ITERETR T T 562%. 5 [RIFE B A i & % 1) pretzel-like P ML 45 HAH L, % TMG BIR
H B ] A A T AN BRI () A A3

% TMG F=AE 1R Dh 2% FE AV 5 T Sk C A i R e B, i HA & T3
(TEG) LA R VB HL(PEG) B AR o el 2 BRALIRLFE T e K D 22 %5 B2 LU SRk v 1Y) TMG 1y 2~3 /N 42
W= ) TMG YEREUE I TR WA S AT RERE 0 FD B A R . IeAh, ABFFERH T TMG
TEARIR A AU R R R 77, FEERH T —Fh TMG FEF1 SR SRR Ax At L 78 7 B 375
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X.L. Liu, H.D. Chen, J.Y. Huang, K.M. Qiao, Z.Y. Yu, L.L. Xie, R.V. Ramanujan, F.X. Hu, K.Chu, Y.

Long, H. Zhang, “High-performance thermomagnetic generator controlled by a magnetocaloric switch,”
Nat. Commun. 14, 4811 (2023).
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AN A do/dT. SRT, H 5 RINLEIDIRAE S EANEMT . R, AT NITi fRIRICIZ &
ST KB T3 1% (MD) B4l PAMIBIEE R 50 do/dT SAEARIER B Z AR R . 1l
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AR F T B IR R, R IERIR I MR AARRE . MIZANE SCE U, Nt s S IR 1
FERAMIEIR ,  ATTHE AN 1 i S e N 7y Bedh, BEFE IR MR, X Ahah /) 22 RN AR A5 BN
F o BATH AR T AL IAE B T B0 B R IR S C 12 & i 2

AT BhAHR S
D05-06
R X ARG S
THESE, SKIR, MEH, >
Hh I BB e R AT T

DY FAETEARICAZ & R AT (3N, B2 — Rl BB OB R BOR,  TiiX A
THRERFEIR B I8 3 (10 5 AR AR P SR R X9 AR TRV 27 B (AR 0D T IRIC 12 &
A TARR AR T IR RN, ARG s AN 2%, DR S B iR A A1 T v L P 3
I — B AT Bk . EARHE T, BATRIL Ti-Nb R WA B ARG SRR T OREF
Tk BERREE TR, LT SAEGR AEN AT SRR . CAT SRR, XA
FABONRYR T 5 FAR SRR AR 5 1 IR AR R A B384 o i ARINIAE 100 K BEE T AR I, JFAE 37
KB 3 i PR S50 8 A5 70 265 PR BE AR A A Tad Pl +4.2 Ko AHECT A AT I [ 25 AH AL 1) ¥ AL,



T E PR R 2 2024 5SmSR R & D05. B HEA K

S RETCR R TARRXE R A PERE T T, PRI PEEE, A5t — Mo @ se KR
R BR
RER: RCIL G PRI TR AR MR

BRASTRBR: Dk AR

D05-07
FeGa B IR KIS B 44 S RS feh 48 1 RE 35 5T R IT 9
BRSPS AR RNEE 2L SR
1 AER B UR KA R R 5 TRE A B
2. PHRASE KA BB

FeGa & & /e KW MMBURARIEL, WIHIBIK, T2ArERelr, AR, LR, s
RESE UM LR FE AT . FeGa & & AOMABSUR 4 RN BAT S AR diy PR 22 2 e Sk, ] %5 < 001> B i) 2
fr e SRR LB A R RE R SCBE . HAT,  ORUELERE FEAT HLAT &y ME— T il 46 KRS FeGa &
G TNE, XTI R 28 A EE S . AR, RIRERREE A R & FeGa & 654
WESBURAEPEREI SITERR 22 . BATR ST T FeGa BRI 0 Al AHGER . WEWSEEI0SE, RN
TG S5 40 5 FLRE A i PR RE ) SR B A OG . FRA T I N I RO VA B FeGa B i (R RERS 45 44 »
MRS S RGBSR RS (~300 ppm) 7 2% HIAE K4S 31.9 ppm? e/ 2 ik
XA 8.36 ppm?, $RTF T =AE . I REME L RIS IPIRA ST RAE, LA EARIRILTF B, AT T
HESURAE I SR N AE B
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WA BT
[N

WEVEAR PR T s R U . RS RAFATE L S S A RO FE A5 e R B A R
P, EEEEE . Pith InE A o 38 RS N U R I I R . il | R R AP
eIk, WM EBA RN 24 (T, — 4. 20 HRBLE RO S AR, AT
PEHIFIBR S5 7 AT — R PRI FE . F R A/ NI R AN kL ) SR A ) 26 W MR oK AR, E T
P REAETR RO T FRARRE S, I LERE FE A W AR AT S B s L A5 i . A, IR & Si02
JERRI AN R T J= v A, AT IR T B 500 14K B O T S8 BN 3 R e 55 R A A ke
T A ZH A AR ORLR A  REVE AN KB, XSSO BEAE —4ETAR S 1) VR G5 A P ST T i 3
AMREI ) BB NG, AT T Rt — 2R 0 LA v e 7 SR PR R K M =3 11 9 B ) ALk B )
FIEE R REE . A5 A HIAHED 3D FTEHR, FTYUKEEE PDMS JLE LA FHPI, "I @ B A
(IR BEHE R BN i BEAE ) =4 2 )2 RS R RN EAL A% o KGR B AT LR S FAR 25 1) ek st —
A N TR R 2 A AR BE -

EEPUN

Jin Li, Xuefeng Zhao, Yang Xia, Xuanyu Qi, Chenghao Jiang, Yuhuan Xiao, Fei Jiang,* Xinquan
Jiang,* and Guoliang Yuan*Strontium-Containing Piezoelectric Biofilm Promotes DentinTissue
Regeneration, Adv. Mater. 2313419 (2024).
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R i) BB 25 ) P 308 & A0S IR S5 — AR A B, Sl 7 R b B A B 8 R« ZEAR S
AR VELN A 201X = T TR TG T, 4 AT BE LI 3 55 TR 1R X SR AR AT 5.
A TARF R P ERERE “MN 0 F) 17 TH A1 E 5K fUERET AT R BB
SR
[1] Zhe Zhang et al., Sci. Adv. 9, eadd0374 (2023).
[2] Kun Zhang et al., The Innovation 5,100577 (2024).
[3] Kun Zhang et al., Applied Energy, in revision.
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Th-Dy-Fe fEEHAa M EME =0 N R A WEAREUR 48 RECS . -V REOC. e B3 R PS54 A
B2 N T P9 BB AR B S A . LR D) REAH A (Th, Dy)Fe, #H, FA SR ARG & 4% 1) 7 1,

GyiAR T7 1R1<111> 75 [v) BG4 R 2L Mgr>>Mooo BRI 1) 2% A <111 HX R ) Th-Dy-Fe &4 B 3k
FHAR ISR gtk fe . SRTT(Th, Dy)Fe, AR & A2 K77 171 9<110>84<112>77 [a], @it A& G g n)
k] B A ToVE SL B Z e AL i<111> B[R] Th-Dy-Fe &4 Rl 4% . 5Kk, R A5 SR EUR
TR E] TN A2 R0E . ARSI Rl 37 BEG 4 A H E m) 3t ] B A7 i) 25 1 <111>FRLHA)
i) Tb-Dy-Fe &4, ffk T BHEKMG AT M2 MG, Fem 7 A&ENlEshgartae. 1M
WILEMT B, Wl IR 5 Se b e DL R D 3 i s S AR G (T, Dy) Feo AHI<111>77 a1 37 77 1Rl s

25 SRR SE S A KRR T, <111>HUAI(Th, Dy) Feg AHERRLAERE i 5 7] S VR BEAE T R ~1FAT T3
KK RCEE 75 T e mEt b fE R R B, S m X m E Sh e AR ) s fR At T

Ni-Mn EZBETARICIZ A &R & 5 6
Tk, ERIATY, KRR
G RV RS, MRbRE: S TR B

Ni-Mn-X (X=Ga. In. Sn & Sb) KBZ1 Ni-Mn LB FARICIZ &4, FESMINREIZ N Fi1E
N EAZMINGeRE CInRARICAZ N . R . ARG . BN ) 2 -RAAND), TEIKS)
RN A5 1A (A SEATUE EL & N T . SR, H T AN I 48 )51 2 18] 1) p—d L4 264k,
Ni-Mn-X & & ARME_ &M, R T IX8 54 B2 R AR e N A « ASCEHe s LR
WA L2848 Ni-Mn 254, i ohiesett, SR RHEITIRRRBH & Z LG4 IR miL
ER A OK 22 B M IE BOR CUnBOR RIRIERR . BOLE M BERE DA ARG 7RIS A BLRE S87K
P55 &L FLUEBEME. Hi, Bl % Ni-Mn-Ga 2 fLAMEHEA KT 50%HIfLR %, &
A P HVE G BN 2% R A NAE, AT DLE BN H TR A UKL R . B
PR IAEYERE, W] DABELIE N TR, BUE MBS AR AR 1 A KL RO RIR
A RUFURG A 7B 6125 1 Ni-Mn-Sn—Co &4, AHARIRE AT DLRE 2= IR M. BABA9KS K
AL, {E 5.0 T Bids FRISA TARRE XA 18.4 K. Fe KBLRIAE N 23.2 J-kg-1-K-1. A &4 RE
7159 165.9 J-kg-1; 7F 1.38 T F E I EF]-1.95 K (U4 HGEAR . thah, BAHhEmM &4 BERER
R SRR AT AR B, 300MPa R4 2 77 28 PR 3L 7E 320 RNk -1 46 P4 i) R FF A e , A7 -3.06
K P4 #GIR AR, s R A G B AR I & = PERE Ni-Mn 254 &880 107 1.
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. EROEHEENEAEF XRFERERART, KD RIAV S5 RRES . BIERAS
PRI (AR 3 1 it AR B X)) 2 S 70 35 il P AR S5 44 BT, B RT3 ) L T R A 5 3
FFAS AR B . A 3 B R L o et R B WA B A RN o AT 7 B VR A TR M B 7 A B PR AR 384T 0
OSSR REAT AL, JFRELZR ] ) 5 SERARAT IO BRBE N A B AR 1T o RSN, BRBEN AR B & A
R R/ NN B A ORI EU R A BN, PR R 4K S RIAWEEE R 5 ¥ 5, S BB N AR
BT DL e R B R i P e
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AT A NEHLE NSRBI TR E e R AR R S sm N —FE R . SAUE—
PRI RRIEMRA R . SR, DA MR IR 9 B - SRV T 6 R R I L), Toikai s =Rtk
BORBATVRIL T —FhE A RN 1 8 IR 58 A2 ~1.8GPa. A WA EHI# IR 8 ~10.5GPa MK ICIZ &
B BRI -FNEOP A R R R ARG L) 2RO SR - T T B SR ATE LA R
DI, S8 TR BB UL, %A R R RE A SRR T PR IR A B AR B —— FUA PR
RPN AT . BATH TARR s am  = SRk B R AR B 35 R4 B

R ERES Fe-Ga B &4
ORF* AR . skERE. MRT
[T N2

Rrael TSR T TS, Fln, 25 Al-Cu & &b h AR, A AN
5 L 8 i AT PR IR . DR, AEMEARASIRAG Jy A e C SO BT P RE S M ARV 2
BIrik. WRAREAMENIFIRY], ElfaSthaer Lt eiE, FERE S s IERIhrEr k
sttt ARk UK SE Fe-Ga &M tEREALHT FUAPIEAT A L SHrii AR
SETTPETAHIPIRAS R LE, R IAT 3RS DU 7 MEARAH P 225 S m MR RGBS i 4 e, ey T
¥ 2 S APRHR PR RE 52 2 B B ARRES 19 3 5 [1]. 20 =2 #F TEM RS ARG /N f b7 O i 7 6
SR AT A S BCC SARAN A5 MEAH ELAE IR K 1 A I AL B ARG A MR ), Al I8 25 it v
BuUbgateRe: H A H RSN TP IS B S BEIR, 9 A 18] 0 BEATL I SZ # R A 3 W] R B IR 3R 50
W[2]. (3) IEILLEFRLIT[001] 55 kAL 7 1) B I RO 52 [ Bk ] 5 < b b R AR MEAGAH , B mTaE— PR
WEBURSATERE3]. PRI, KBk G4 TR, NSRRI SRR 4t 1 ifigtt.

[1] Yiqun Zhang, Junming Gou, Tianzi Yang, Yubin Ke, Tianyu Ma, Non-equilibrium
time-temperature-transformation diagram for enhancing magnetostriction of Fe-Ga alloys, Acta Mater. 244
(2023) 118548.

[2] Changsheng Zhang, Junming Gou, Junjie Yang, Tianyu Ma, Liangwei Sun, Guangai Sun, Qiang
Tian, Guanyun Yan, Liang Chen, Pei Zhang, Yi Liu, Nanoheterogeneity response in large-magnetostriction
Fe-Ga alloys: an in-situ magnetic small-angle neutron scattering study, Acta Mater. 225 (2022) 117594.

[3] Junming Gou, Tianyu Ma, Ruihua Qiao, Tianzi Yang, Feng Liu, and Xiaobing Ren, Dynamic
precipitation and the resultant magnetostriction enhancement in [001]-oriented Fe-Ga alloys, Acta Mater.
206 (2021) 116631.
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FeGa &< 11 BA RIK BN A7 « e AN S i 4 22 80 ma FHLJE R B LA AL R J0 22 P RE R B0 4%
e Re A% AL 1S5 AU R AT I E A S ANME . FeGa &M mBASUNAE RS A2 Befhdh Ga JH
TP BEVA L AR AR VIA K, Ga B Fe BE AR A0 DR S — AR AOMT HRE - B A JRy 30 A
BEA, AT ARLA B B 5 AT (A FED o FEAIRIR &, R TRl EA AR : 1) FeGa
EENFAT NPT R, FiRl2 S Ga-Ga MFEFF A M ASHI KK N AT ARHIE: 2) WAEWTFON
S BUH g B JETERER R K 3) FeGa & MU Ja BHLJE AT Jait 7T ik Jig K FHLJE S G i 4 2=
AR RTE

BB TN REAPPRIEI BT % R AR RERT A
L3
IS PN

W R R BEARL, XEE o6 I BERTES 05 SRR A PR i R, SR
B BREFDEE DIt TBARICIZ . N B SR WU RA ) R N A 5
B B R T  CE A R M NRAETF AP IR, B BR2G . AR AN SR S5 U B D MR 75
SKHZEANE o F1XF B AT BT Oy bR I AFE RO DD RE L MELASEELZ R 8B Dh & 1n) A, F T
BN L 775t A SR PRt 7015 XU — SRR 701 22 e AR TR IR 70 1 P R B 43
W3 T TE IR (-30~80 C) MMM E SAEHA R, ST 2B 4], B S i — Rk
FHEHE) pH SR, il 1 RTFEAS RIS 55 R BEAT AN [ U5 S A A 1) B RE AL = 70 13
PERT OV RE, SEBL T BRI GRFE AT A o
[, J9ipie LCD asfH@Biimmide. ik, JoHZREMERRAL I A K AN AATTx 2 Dh RE REn
PRI EL, XA IREI LR o T R A EA R T, REY Bl (PDLC) BJj=£1ERE
5, HIKSh R R, REVRERS (PSLC) HEE-GHERERS, (HXE DR E I TH i
R, T AT AR FE A0 1 Rt 2 ' R A AR VB P S B E K 22 5, — O [ A TR
I T HeH PDLC A1 PSLC Hfatidy « AT sife B w2 U s A9 R T AN Ak e AN i & I 5 ) -l sk
s 7o BUs s TRE R a7 (PD&SLC) &R . fESLAl b, sl RN B AR A 3T A-
FELES AR B AR VB < SOt 55 AN [ 45 R A0 BE FOVBL AR AR A SRS A I 2%, 4% 1 IR TR DG
IRECR OB, TR XGE R DERE ARSRS) B ) 1 2 S U RS F A IR DG IR AS o X e g A el 3 Y
B~ VERRENTE  RIRAA A RS Donas B BERI BT, A0 T ARSE U EAT T i 1 B A5t
KT BV BAMREYRERSITEAR, BREFDO; BN B bty

225 k-

[1] JY Bao, H Yang*, et al. Shape-programmable liquid-crystalline polyurethane-based multimode
actuators triggered by light-driven molecular motors. Adv. Mater. 2023, 35: 2302168.

[2] RC Lan, H Yang*, et al. Orthogonally integrating programmable structural color and photo-rewritable
fluorescence in hydrazone photoswitch-bonded cholesteric liquid crystalline network. Angew. Chem. Int.
Ed. 2022, 61: €202213915.

[3] W Hu, H Yang*, et al. Ultrastable liquid crystalline blue phase from molecular synergistic
self-assembly, Nat. Commun. 2021, 12: 1440.
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BRI, FATM G AT BE S0t AT AR A B, A SR 3 1 7 IR 73 2 rh
FUETTHI BTN o £ 2 2 A, d TR SR ST AR 5 AR T R e S iR AN T
SRR AMRARILECE 2, A EARRR A, Jyit, ATk 1R sns, X TARE S s /)5
RGO R, BATA AR HE SRS DI 2 RE TN ZE 5, R B 2N HEmE, SRIGHE
AL A X T AT A 36 z) 2y, SRR HES 30 )l 1 LA AR R, SR T H K
izgl, SEHHARILA SRS, BEERPEA A 2, AT 20 7T 4R R IR
TR BMEMY = 4E G P4, MR T F M RME =48 (B s A E A IR, Wk T T E
JAER(ENE-

BRAATMBIY: BAE IR
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H KB 57 b B Gk hr Bk 45 4
FEE IR
AEE SRR K

SR B L ) 2 — SR B2 (VAN 52 I O 4 2K FIR PR RS B 0 S 5, A RT T B Bk o S5 A
AR RIS [l — AL 28 NI BRAE S5 4 . AL GE Ik hr B AL L s A K 2 Holid 20 i
PLOM RIS i, SRS K AR G R i85, 2RISR . SO BT WU B e 1 B s sk d
ARG Ry LAY EE B i S AT 75 R Y i 2 B PR o 53R P AR AN i 7 ) 3 A D B Eh 42
P T S R SR B RAR S LER N, S M RERE AR TR BEBE L3 h SE B B SRR s 3l . $Eth 1 HAREh
FRALAEAR L BT NG, RIS APRMERE . NI B SRS S L, R T R R
SRR G122 AR RO R e A ST NS FRIEN AT DASE I — Sk AR S5 #1128
RS Z IR U0 foe ) 51N JBE I i3t 17 T 4 s vl S 2H 1) S o AR SR B A 4 4, SEBIANIRLIE 3
A Z T8 AR D)

A SRAA: RS
D05-19
{72 8 R P B R
i
iRk

AR T N T ESRRRE . BT ARG, SREIR S SRR T AL A
PV T A A SRR BT BB AR vk . RO i R AEV B AR . RAfe4d . S8R
TR S S5V H BT A B R B FL A 7 R B T AT A R o R SR AR T R TR AR DY AR M
PVDF/SiO2 4& HH A EIERR, FHARTL. BRI . ROKRERAE P 0 . R RN S ZI M GK
ENGE S 77 I AT AL A ) PDMSIAI203/SI02 a5 A I G, fr A B A 5 R 21 Al
BRIC T A M2 T e 25T 4 PN RS 20008 PT 3 5 S ST 2, T4 S e e ek bl [R) w3 i R S 2R . B
(14905 2 A 45 F4 BR A DU 96 £, 05 PVDF/SIO2 5 5 A 1S HLAT ik I 6 S i 40 AMm i« A A P gk
L, 6K BH I B (0.25-2.5um) A B 0 I B EIE 92%, 7E KA E I HISF A R B AR ik 0.95, AR
1000 W/m2 FRBHOGHR T SE3 A = 6 °C [ P, Hab Pl Dh 281k 1] 61 Wim2, i B 21t 5 58
.
R e It R 5 £ P T AEXTIR 2 2 BT SO AR 2 T B R A A e RN, MR TR RS
FEAEE AZOMEIM e fLOT A P R AR, S RSCHEBETR . FONAE B . nT 5P 3 ) 45 440
P i LS 0 28 D 28 300 ) v, SEBIT 2T A MR TG SSRF - HP £ A i S 00 BB ' Wl P R s 1 T30 5
B AERE>000, FRLH SO A VA VE BE TN <700 ms, £ HFR4ES AL [H<10 min, vk
PRI 22 FROl 2 N KBRS O A B e R T R B A B R AR B R R B R I
1.06 pum AbHE ISR #<1%, 5-8 um ZLAMg = KO 5>94%, i vi>1.8 um, LI E T 50 °CHIFE S
R o

B AR R
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S-HAR M LR TR A TR B A4
P

AR R

B HEEAR (LCED fERI T A K H g A, SO N TR EER R HAr, £
R 7Y LCE SR b2 x4 A O ST 52, T A2 [ IS o J82 2 AN SR o g S 300 ) P i 7 22 o )
PUA R M A R SRR IR A — APk, X B RO K B S LR . AR AR T — R
LT SR A R S B T i, BARI# BAT Sl R HESUIY LCE 0214k (LCEHF) . FIFI#E 3
sir AR MR 3175 S0 Bt R e (A s B2, AE AN U IR, LCEHF AT BLP 422 50%I K
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3. b B E - TR & S T8 A seie s, Jbaifb TR

SRR AL (DEG) &R FIm A2 i A 4 SR B, R AR TP MU E B Ab o FELBE BT
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[1] Yingjie Jiang, Chenchen Tian, Jiashuai Yao, Wenju Wu, Nanying Ning*, Ming Tian*, Liqun Zhang.
Chem. Eng. J., 2022, 439: 135339

[2] Yingjie Jiang, Suting Liu, Meilin Zhong, Liqun Zhang, Nanying Ning*, Ming Tian*. Nano Energy,
2020, 71: 104606
[3] Xuesong Hao, Xueying Liu, Yingjie Jiang, Chaojun Wang, Haibin Sun, Wenpeng Zang, Nanying Ning*,
Ming Tian* and Liqun Zhang. J. Mater. Chem. A. 2022, 10 (17): 9523-9534.
[4] Wenju Wu, Yingjie Jiang, Meilin Zhong, Suting Liu, Bing Yu, Nanying Ning*, Ming Tian*, Liqun
Zhang. Compos Sci. Technol. , 2022, 228: 109639
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THRKF
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31

DO05-
Z ALK R I 040 I e M B R i e K FE BN R 5T
He Ligiang
Xi'an Jiaotong University
One of the key questions in the development of eco-friendly piezoelectrics lies in how to achieve
large hysteresis-free electrostrain responses in a facile and effective manner, to meet the requirements of
high-precision electromechanical devices. Here, through integrating phase-field modeling and
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experimental approach, a highly effective strategy is proposed for large electrostrain outputs with
negligible hysteresis in lead-free perovskite oxide ferroelectrics, by building coexistent glasses with
diverse local symmetries near a quadruple point rendering low energy barriers between different polar
states. Guided by phase-field simulations, a superior electrostrain of ~ 0.21% with nearly-zero hysteresis is
obtained at the constructed glasses region near the quadruple point of Bi-doped
Ba(Zr0.2Ti0.8)03-x(Ba0.7Ca0.3)TiO3 ceramics, outperforming almost state-of-the-art lead-free
piezoelectric substitutions when taking both electrostrain and hysteresis into account. The strategy of
building coexistent glasses near the quadruple point provides a novel design paradigm for
high-performance piezoelectric materials in the application of high-precision actuators.
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AR, BiEiE
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2. MR ERREE
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AR kAl
D05-37
Temperature-insensitive large electrostrain with low hysteresis in BNT-based lead-free piezoelectric
ceramics
ZhangHanbing
Xi'an Jiaotong University

Bi0.5Na0.5TiO3 (BNT)-based ceramics with ultrahigh electrostrain properties are considered to be
one of the most promising candidates in lead-free systems. Unfortunately, a large strain is generally
accompanied by serious hysteresis behavior. Therefore, the research on the balance between large
electrostrain and low hysteresis is of great importance for piezoelectric ceramics in high precision actuator
applications. In this work, we develop a morphotropic relaxor boundary (MRB) in
(1-x)(0.75Bi0.5Na0.5Ti03-0.25Bi0.5K0.5Ti03)-xBaZr0.2Ti0.803 doped with manganese and samarium.
In the designed relaxor system, MRB composition (x = 0.25) presents a combination of large electrostrain
(~0.26%) and low hysteresis effect (~14.9%) at room temperature. Besides, it was found that the ceramics

13



T E PR R 2 2024 5SmSR R & D05. B HEA K

exhibite good temperature stability in the temperature range of 25-160°C at x=0.3, as well as large
electrostrain (>0.2%) and small hysteresis (<20%). The properties are superior to the most of the reported
BNT-based ceramics. Experimental results illustrate that the composition in MRB region exhibits the
existence of different nanodomain structures favoring the achievement of high electrostrain and low
hysteresis. Our work indicates that the MRB is an effective method for designing lead-free piezoelectric
ceramics with high strain and low hysteresis simultaneously.
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[1] Wei Z. Y., Liu E. K, Wu G. H., et al. “Realization of multifunctional shape-memory
ferromagnets in all-d-metal Heusler phases,” Appl. Phys. Lett., 107, 022406 (2015).

[2] Liu E. K., Wei Z. Y., Wang W. H., Wu G. H. et al. “Magnetic Phase-Transformation Material,”
US Patent 10279391B2, (2019).

[3] Shen Y., Wei Z. Y, Liu J.,, et al. “Large elastocaloric effect in directionally solidified
all-d-metal Heusler metamagnetic shape memory alloys,” Acta Mater. 188, 677 (2020).
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Functional Blue Phase Liquid Crystal
Jingxia Wang 1,2, Lei Jiang 1,2, Jingxia Wang 1, 2*

1 CAS Key Laboratory of Bio-Inspired Materials and Interfacial Science, Technical Institute of Physics
and Chemistry, Chinese Academy of Sciences, Haidian District, Beijing, 100190

2 Center of Material Sciences and Optoelectronics Engineering, School of Future Technologies, University
of Chinese Academy of Sciences, Beijing 101407

Blue-phase liquid crystals have attracted extensive attention owing to their unique three-dimensional
self-assembled superstructure, multiple external stimulus responsiveness, real-time reconfigurability, and
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excellent optical properties, which have significant potential for applications in flexible optoelectronic
devices. However, so far, the functional characteristics of blue-phase liquid crystals are still not sufficiently
understood, thus limiting their practical applications. We have studied the self-assembly process of
blue-phase liquid crystals and achieved large-area, high-quality, free-standing multicolor single-domain
blue-phase liquid crystal films by introducing polymerizable liquid crystal monomers and non-liquid
crystal monomers; the temperature window of blue-phase liquid crystals was further broadened
(-190~310 ° C) by a suitable polymer stabilized system and the phase transition process was investigated
using multiple methods such as small angle X-ray scattering and transmission electron microscopy; the
shape memory effect of blue-phase liquid crystals was studied based on the stimulus responsiveness of
blue-phase liquid crystals; multi-color fine blue-phase “live” patterns were developed in combination
with the inkjet printing technology; benefiting from the periodic structure of blue-phase liquid crystals,
high-quality blue-phase lasing was realized and the laser temperature range was further extended to over
400 ° C (-180-240 ° C). These works have greatly contributed to the practical application of functional
blue-phase liquid crystals in the fields of display, anti-counterfeiting, and laser.

AT BAFIRE

D05-45
ET IS BB TS W% & R R R 5T
7K AR
72228k (Xi'an Jiaotong University)
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In-Situ Precipitation 3D Printing of Piezoelectric nanogenerator with Tunable Porosity and

Microarchitecture for Wearable Electronics
Li Hai
Jiangxi Province Key Laboratory of Flexible Electronics, Jiangxi Science and Technology Normal
University

Piezoelectric nanogenerators (PENGSs) are pivotal in advancing self-powered Internet-of-Things (IoT)
devices due to their superior electromechanical coupling effects [1,2]. However, these devices often
require complex 3D structures to enhance functionality in various biotechnological applications [3]. Herein,
we present a novel design approach using in-situ precipitation three-dimensional printing (ISP3DP) to
fabricate polyvinylidene fluoride-barium titanate (PVDF-BTO) composite films. Our approach
simultaneously  creates modulated porosities and intricate  microarchitectures, using a
polymer-solvent-nonsolvent ternary system. The key process involves immersing the 3D printed object in a
nonsolvent, which induces the phase separation necessary for the in-situ precipitation of dissolved
polymers, thus forming a porous structure. By varying the PVDF-BTO ink concentration, the morphology
of the 3D printed objects can be controlled, ranging from higher-porosity structures to lower-porosity
structures, with hole sizes ranging from microscale to nanoscale. Both COMSOL simulation and
experimental results confirm that the structural porosity played a crucial role in enhancing the harvesting
performance by promoting local stress concentration and reducing the dielectric constant through the
air-filled pores. The optimized porous PVDF-BTO composite films achieve a maximum peak-to-peak
voltage of 50.2 V and a power density of 43.7 pW cm—2. Additionally, our findings highlight the potential
of hollow-cylinder based PENGs printed by ISP3DP, especially for wearable sensor applications that
require monitoring vital signs. This study offers a simple and cost-effective approach for developing
flexible and highly sensitive 3D structural PENGs, which will inspire the future optimization of
nanogenerators and enable their wide-ranging applications in wearable electronics.
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Study on the directional solidification process of large-size rare-earth magnetostrictive materials
JIANGPING XIN*
University of Science and Technology Beijing

At x=0.7 (i.e., the classical composition) of the Th,Dy;.«Fe; alloy system, the easy magnetization axis
of the alloy system at room temperature is in the <111> direction, and this compositional point is at the
same time the anisotropy compensation point at room temperature. A large magnetostriction A;3; can be
obtained when magnetized in the <111> direction. Cast alloys are generally polycrystalline with freely
oriented grains, and their saturation magnetostriction is only about 0.6 A117. Only single crystals or oriented
crystals with grains in the vicinity of the <111> direction may reach a maximum value of ;;; for their axial
saturation magnetostriction. Oriented solidification is based on the principle of grain competition during
crystal growth to obtain materials with a certain preferred orientation. This method maximizes the large
magnetostrictive properties of rare earth super magnetostrictive materials. Numerical simulation
techniques can be used to predict the macroscopic temperature field and microscopic structure of large-size
rare-earth magnetostrictive cylinders during the directional solidification process. A multi-scale coupled
computational model of phase field, temperature field and concentration field in the directional
solidification process of large-size rare earth magnetostrictive round bars is established. The relationship
between microstructure formation and heat and mass transfer was determined, and then the process
parameters are optimized to provide theoretical and technical support for actual industrial production. At
the initial stage of solidification, the bottom of the casting is rapidly solidified by the colling action of the
water-cooled copper head. At this time, the temperature gradient is larger, the mushy zone is smaller. With
the pulling, casting height increased, the role of the copper head gradually weakened, the temperature
gradient decreased, the solidification rate is also gradually reduced, the mushy zone became larger. The
increase in drawing speed will accelerate the mushy zone to move down to the heating zone, so that there
is a radial temperature gradient along the front of the mushy zone. Under single-phase directional
solidification conditions, the solidification system deviates more from flat interfacial stability as the
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pumping rate increases. The interfacial morphology usually undergoes four stages: linear growth
stage(planar growth)—interfacial destabilization stage(cytosolic crystal growth)—competitive growth
stage(cytosolic dendrites)—relatively stable growth stage(primary dendrite spacing remains stable).
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Enhanced magnetostriction of <100>-orientated polycrystalline (Fe81Gal19)99.8Tbh0.1(NbC)0.1 alloy
by synergy strategy of trace NbC-doping and quenching treatment
Long Shen,Jiheng Li*,Xiaogian Bao,Xuexue Gao
University of Science and Technology Beijing

Magnetostrictive Fe-Ga alloys, discovered in 2000, have attracted considerable attention due to their
large magnetostriction, good mechanical properties, and low cost. As a new-generation magnetostrictive
materials, Fe-Ga alloy is widely used in micromanipulation instruments, torque sensing, and transducers 1.
Recent studies found that doping rare earth elements into Fe-Ga alloys can greatly improve their
magnetostrictive  properties 1 In this work, the <100>-orientated polycrystalline
(Feg1Gagg)gesTho.1(NDC)g 1 alloy with excellent magnetostriction was developed by the synergy strategy of
trace NbC-doping and quenching treatment. The significant reduction of the Tb-rich precipitate after
quenching leads to the dissolution of Tb into the matrix and results in the formation of Th-doped induced
L6 heterogeneities that enhance the lattice distortions in the matrix. The saturation magnetostriction of
orientated polycrystalline (Feg;Gaig)g98Tho1(NDC)o 1 alloy before and after quenching reached 200 ppm
and 289 ppm, respectively, which is 5.8% and 12.9% greater than that of the undoped NbC alloys. This
work reveals that reasonable alloy design and thermal treatment can effectively increase the solubility of
Th in the matrix and improve the magnetostrictive properties of Fe-Ga alloys, and provides a crucial guide
for future studies of magnetostrictive Fe-Ga alloys.
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