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PSS BN A g B 5 R AR DD S 86 BEAR 2 5 B UK PH B - S RE R iy 0 B . SR, DI B
JEE AR AR ) OER 3l 772 7 8 H i il 29 HE A R v 25U A

BRI _EBREG, FEARE A, Al AR G e Y R AR R B HAE A R T R RO .
— I A A B AARBTFEE T, (RIS R PR AR F B SR s Al s A 2 S 2% LA WU R 2 SRR,
MR TS G U, ORI Kt . W IREEIRIASE)  BrJciR s SR C RS AL BCR,, RIRR T
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AR 3d IR (Fe. Co. Ni, Cr &%) W& A REFALAG A MERE, RITF RV iz
M—Xmi iR, BAT BN RS, WA I — e TR G aat, 7H—aeET
BRI B e SR PR R A LR . A P R [ SR AEAR S P IR P R ) R AL RE TR RE ),
(HUR LS T G S I S50 ARAEE IR ERYJSER,  MEDAR T 5 1200K DA BRI 4.

AICR MAHT R BB EAR, KA 20kHz f)—4E (1D). —4E (2D) FI=4E (3D) AN
HuRY ] T FeCoCrNiCuAl0.4 il 5 A BE I AR,  DABRFIEH RO A M 28 M ) M RE4R i O S i) . T
B RE T, IRy MR RARIRIIEGS, v2 MR AR O AT A X, B8RS RO i,
FEAN/INE) Sy | R BE 1 — R DAy2 RHIELEA KON RFAE A B B RS . 0 ArA R, RS RO A
BT BES A, R R S Ry | MBS ANy | AR J2 S ZR, i 4 P A e o i
BRHE T S fd Cr Al Cu JTRBIIY 2001 X LEIL e il 1 X FioRG 20 0 28 S R4S A O T B il T bz 4 £k
SRACHI AL TS0 A, = AP VR[] 5 45 14 S AR 5o RE TR R 38 73 S B 17 29% 1 47%, 1l AT 3547
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7075 $5 A @ IO E 1) BE B TURR b T L AT A AT 3T B 2200 g T 26 1 T AR L B A AEAS I T A,
AT AT BORAG T N A8 i (0. 15wt.%) 442K TiC-TiB2 MUKLEY 7075 #A%, ARIH5E 1 7075 443
FEMTEEN, FRTHRALBRICREEOEE MR TR 7075 f & 4. RN A EYK TiC-TiB2 M
RARAR T 7075 $55 B RRBOCIOER, (AHE, o+, R AT ESRA B fLBR I E~1% A .
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BURYIHRAHI TSR B PED A . o, BRI RSO E 1 BE REURR 7075 SR -G S ROMR RIS 458+4
MPa, WK AR 17.240.3%; GG (A FRYUALIR D 480415 MPa, WiZH KA 10.5£0.2%.
TR YA P I R SCHR P B ARE A R 3 T 7075 AL A A BRI H . SRR B O S Y e S P
[ AT U AR T SR : n'-MgZn2 #, T'-Mg32(A1Zn)49 FIUA S GPILIX; I BT AL T 9T Hh 5tk
AN B—, An-MgZn2 Ail. (H i TR M R 2 KRIERKT 10 nm fin-MgZn2 #, i
PRILEI PRI RAR . AT AR SR i A AR BB 14 o 58 BE SO RE Tl REBEITAR 7075 40 S 4R BB UL AN
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R AR A SR B e RE, FEK R . A2 R Ikl S S A A R
i R AR AR BT R BE ) TR A B SR R BT & T R B R IS 98% 1 [001 ] B[]
Pb(Mg1/3Nb23)03-PbZrOs-PbTiOs (PMN-PZ-PT) 44 W K5 . 5 Jol a) by BEAH L, SV B B 1 H A 4 dss 32 T
2465, DURRE BB k52 2 fi5. SUEERI3S E. 2~ 8.8kV/iem, B3 K H A% dss" ik 1100 pm/V.,
LR P % B L TR I P R R e b, HAE R 150°C Z A1 das" A8 h<2%. [FII, U &ETE
A AR IRER L AR R I T S BT 55 PERE . 7E 100 AR BRI 97 i R v, SR Bl 22 1 AR P F 3™
JUTARFEARAS . 3 100 R BRARAGIIE 55 5, SRR S BA AR Y A AN X FR P y~4 %. S5 G 8 &
PRI ZERE . R RE R AAE STRR A AEAAE TR, IR ADFA T HE F Ik BRI B AR B 5 M R FR TH A IR R . L
R R LM BT 06 S 1 BRI 2 1 1) PR W e R 1 T v e R R RS ) s v 3
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SRR, R VR RN EPRNAT S AN TR A (R PR A A DR AR, AR I RS A . AL DA ST RN
M s H LS . EFRHEAE SRR Pl B A A ARk, AR AU 5 B 2 1hT R sl 17 5 AR AL B — B, D)l
K. BEM RO, BEARIBRE )N, JHAR B, 88 7S U AR n] SE IR A R 4 B S Rk ) (IR
AR, SRR R R R S S E, SCBLT SIiC. AIN, AI203 il Si3N4 P %/ 4 JE AR .
AR BFE T R E AR/ L R T SR AL IMC WA . T R AR R, RO T A IMC
MEDARS T 000, SR T SR S A R R R T
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BOR, SCEL TR ARSI AN, e RS TR L . M A R R s R s TEROR . b — 224t
X B O SR A A PR R B 2R RS P Dot — AL 0 D) RaoK, $0 R Atk b g i v TS A4
WA, AT TP IRESS T R shiT o, B T AEP A s AL LA R LB, SR mife
G T BB R SR AN R 7 . AR ARG UL . A e R MRS SIE 2 A S S, &
ST T PR A A AR 0 T SR
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R A B T B RS TARRT TS B

HAE S —FE A, TR BT, 1ERl. G ARRRDE, “HE9OR PRI RI 5. 94
ORATURE, il £ 252 ATUBRAS 21 BOR B2 B T . It RARLAR A F e s s B A S AR BB . SR S
A E VLB BT TE U . S5 G SRPR B BIN G K T ENTE . He il S TARRY e, HAfs.
PAE IR URHORE . SRR IEAORL . W, hE . ARV AR SRR RS S A R 3 BRANORAE )
B DRSO B VARG AL/ NS
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PR R e S TAARe

HE, fdit 1 G £ PR R A, TR S, BT 5 A B 2 P A AR R T
FEAMCRIE S, FAEEm ) Z bl . RIS BIF AL &S, WiEEE, 5T, Wiks
T AR T SR A T

AR SCOMFAETR AN AR 28 — iR 50k, N, N-HU R A A, AT Bi7 DA E G R T A 55
BT A T TOREG TR RO I AR R P s )6 5 O T i G PERE S ), R BDA N, N-—
HRBER 7], R T 3 min RIS R SO BRI M BcE 1. RUHLE B R AE . AR ke
MG Zeta HLOE A5 RN A BB S RO TESR . SR RIALIEAT 1 3RAE. S5 RM, M B & ik s
BEWEERE . AR . RoF—. PERIZHN 2.9340.69nm . Zeta HL{74-0.06125 mV, HFHEA F 51
A BREARIESF R . @RI A] RO GRS I DG 45 B A & ik 1 R G M BRI T T
FE, Wi AE AT RSO T 269 nm F 301 nm Ab 4 IR 36 JL 80 75 F FR  n-n* BRATFl C=0 11
n-m*ERT . BT SRS T R R KR 434 nm, AR ST R 517 nm, B S KA KT
Wk .

E08-09
BREG TR S G5BT XIS /E A T Sid R s AL g BB A1k
WK, IR, OB R, HIFR 2
1. State Key Laboratory of Powder Metallurgy, Central South University
2. Department of Materials and Earth Sciences, Technical University of Darmstadt

A PGS A B P FE AR A 7 R b T /K R — PR AR Y ) SUBT T ik . SR, B AR s L AR 37
TEAE SRl RS T BT TR SEBRR T . REAE AR B A AL T ATty AR BL A AR e 3R i e, (H
AR AL T RE TG 2RI — 2 5 T, FEARWIT R, T BRIE T ARG BT R B A A5 )
JEREALIERE ST T HGE . U@ A BaTios Bl ha A 1 R BG4S, (IR HAERHTERE . R,
TP A W) T S0 PR T BB A5 T L L S PR, IFRTIE TAEAN R AR T R R e . Rl
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BUAGHT R LU U7 B AR DR REAE MU AL 1] 2 DA S MRASE mI Sk i B OO RS . P e s A 30,
NG T MECASA BE A A AW S NAR URR IR ERE, FAE— Rl R ADRIUR . HUBe S5 TERER A 30T
AR BORRO AR 2 . AMET RELRITTE, Hn 7R RS Z A58 A &
RO I E AL, SOl T AR RIS 2R PR RO AN A S D BE AT il d 5, B il ot Aok
KT BIRZAMOKER . LR =S A B R RIS . R BRI 2 P i Pk BT 24
MEEMEL, DAL SEAP R AL = BT TR BL T, TR T @ @A RO | U557 1 RE A g it I
B AR A TEEIE QUET . DHREAP R &AL A 7 TR U R SRR
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P, PR, ~RSASEEMRENEASR T AL R WEERE . R LA R RE M AEAT SR |
JERGE . WAL RS, BITISW . RS2 G iz . i TS SRR P R 22 R BOK,
FAEIRIZ IR R RONIE L . XMERCNY. . MESS G2 M. B RORE NG RE BT il A AR e B 22 . AR
FAE. HE IR ECGE A AR R R RO AT, X E IR AR 4 AR e AL )
2. AR SER RO BB R S 2w, RIS . D BB I T L ERLEIE
FIIRTE, LA At SR 2R 00 5 e -5 a2 WV REE G A ek vy o TR R4 L e
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L P AR I X A P A TR T/ Al B R A ADEL A RS AN Ty 2 RR A B e
SRR 2, BB, R 2, EXE 2
L APEREE BT RN 5 TARDRE B

2. MIRIETRERE

& @A WAL H 3 (Ultrasonic Additive Manufacturing, UAM) 24k DA =5 BE = 3R R PG5 48 b4 1 i

Z RN —H B &R Y S SR AR, BASEEAE IR 45 (Ultrasonic Consolidation, UC) A
Ehli, B R RAEEIERT, (R &R R R B Ok A S e 4, BEIM ST A
() B SRR SUE . UAM BA BUBIREENG. S REFEARSERr A, FPldE & 7 fh & B i iUy, [
T A 3kt e R AL A I TE . SR UAM il 3 4 A 14 P B 32 22l R AT 2 IRI A 45 & i e i
TR P U W . 1E D [ 53 B2 o UAM MR BB I A T 2240, AEiX S T 2240, HRIEXT A
TIPS AR R BRI R M 5k (3, SR L eV E AL RIS . ARF 54X UAM S R v i) S ik 25
PR AR DA R 9 B A, AR RARIR A0 (IRPRIE: 28 pm; &4RIE: 32 pm) Fiils TVAl 28 &
¥} (Laminated Metal Composites, LMCs), RAHUSTHEMLIEHF ML G R X, X st EIRIE
X Ti/Al LMCs FHHIS4E5 1 . R B Al 24 EReny s, it SEM. EBSD. TEM J APT %3RAEJVATE
JiF R B UAM A S5 AP, DFRai R, ALJZR ST YIS T8 5 18] 52 P45 0 TR Y 28 K
B AL N AR SR Y AR T | BRI TR R AR S R T R R T O . A Ak
KT JRBERILAOK 5 Z R R BB b 2, it Al-O fil Ti-O B A AL WA TE B T 42 -
A4 TR A SR AR, R v R O (e [ 4% L T P L R R A RN K T, A R T TR AL T A
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AR 5 T DX S P s AL 6T S 5 BB LA P RE AN 25 iR PR REAR IR AN ARG, RV XA %1 T REZRAS S i 1) S 1
GEETIRIE .
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BB IERBST AT Fe-Cu A4 TR B3 /1255
RFR, L, BEE, BEt
VRARHERE:, MORRLA S TR B

HH AT Cu-Fe/Co B 4 W AR 20 B i AR I T [ B2 ) RRSRAR, & T PR it ot 2
XA 73 B B 12 B M AT A AN 2 . AR SCE X CursFeos B A BIITTRT G, SRR 5 L
PRI ROR, P T S SRR E T CwrsFeos T &M MEARRA 70 B AR . P B, %
AT AR v AR PR AR i A RS PR R A 215 SRR 2 B L RO/ N U O, B R R R L IR 1S K,
Y AT BBt PO PROUHAL 56 B A S 5, P ARSROH 20 B e SR v B WA KL SRR A B TR A
(2% A R DR R A RO, BRI v B 1k 487 K, i T B AR A T BRI e Kad 1%
J¥ 286 K. Yad v IS,  HARANGR G XA A F T 7 s A AR K, I ARl .
FURRPALZIETS,  Stokes iz 8l 32 24 M WO 2> B AR AT, 1l V& BER I R AR HE & Fe Al n)_EIRAS,
VAR TR AL E & Fe ABURLE 2 AT IR aB AL e, SRHIHRAC IR, A RETERE 75 A 1) 5 1 X6 i A
IR AR, WO B R R B R A XA, O BES VAR Fe MUBURLAY 51 BRE )
N, SR & Fe MUBURA FTHg K.
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ks, WA, FrHE, MO
JEHE MR R AU TR B A s ik Be

TR AR A 4 S HIURE S SR 5 B PR AT 010 S 14 LS BE AT RLBF RO TR i, A BB i A 5 A A
BT B AU B 45 . I b il it AR A T CFL . ZRE0. AGVRIR SR .
FERE SRR TG | RS BB RERS I inth . (b i i . ARl AL e 41, iRk
SRR T IATERE . RO T AU A RESA, ASWFTCR tH— R S i bk O B M PR OR, il
A0 L IR P A e e Ak o AT R AR BAE AR A IR ], T S B IR AT i S ik sh e A, v it
R P LR PR O R A AT S A RS AR . BT BT R ST R T R B i Al-Cu-Mg.,
TiCp/Al-Cu, Al-Mg-Sc & 41 INARERIAFIHON LS, SCHUEA M F AL AN PERESE TT . B A AR Pk
PSR il 3 B AR ey Sk AR B £ e s I SRR L 1 R SR o AR

E08-15
TEA I TiB2 GORBURRI 7055 £ 2 5 A0 BEHR = Hwt ik
Ayl
RIEFLT R

AT, file T /5 TiB2 PR R BRI 7055 4, HEEFT T ElifL AL B X LUBFSE 1 7055-0.5TiB2
A REERG S B, SmiT R YERE. 45 EIH:0.5 wt.% TiB2 R 5 A E 5
K2tk (A 142.4 pm Z4LE] 44.1 pm), (HER R AR B IAT S EON 0.59%FFAIKE] 0.49%, Btk B JE 2
4.05 nm H4fNF] 5.95 nm, GBS AR B MGETE 3.5% NaCl HH2if 24 h )5, s ik AR AR 3
BN, ASEINRGE R, TiB2 YRR G, #lifl 2 HipE . RS f BRI fb H BB 3
B, BRI, UESE T LB T E A AR . TiB2 GRRRIIB AL 7055 A4 i il
BEIR R, XEERHT TiB2 FURBURAE & A IR TR R R AL, Bib sy 2], )R, il
FEAL,
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H TR I R R R 2R e VA £ R N B R R MR RB ST
Wk 2, @I CHFER L @AW RS, RRE 2 XiElg 2, gk E 12
1. KREFT R
2. REM T RAT W HTE

DR AEAEA R TANAE BT T 5 R T OFTE s B i . EAERA N PRy, Azt
RO, RN BONAE, XY AR B JE B AR S R s . AR A A A, dEi Al
PRI . 7S B AR A T b, HARIRA = A 1 25 (RO, AR Tl A Sk T e /N Y R A,
AR EON KIS T2, BA DR A A B ROR R REAL B R sl b () P ) e SR AR IR, R RSB AL
A PR 2 SR AR D B . AN ST B P R AL R e S b i SOROLEE, et T AR TR,
FEXF DA P AL S RSB IS 40 & S P BE AT T SUMBE FZ A, S55RRH, A R DA At
WS, EMT LAEGAm, LA, RIT BRI, ZRAREUEER OGS FESH A S TR
T EA AR Y
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B R B AR BRI A N B R R AR AL R B &
WZzET, #EARK, I, =R

Jilin University

B AR R R G aH i A, SEnE — D geun Tl A P g 4, APRIBORL BERS t 25
FEREEIZHE, (RGO 2 A1, TEEAM M RAE, RIEAKRBR th A 5 RS & EPERE . AT ARE
Ao A P B A AR RO P R, TR AR BORL I L SO, . RIS [ 8 73 B — AL RS
E— 22 B AT BN TIURE ) & R ik, ol P A B A R BORLAE AR & e KR R N 20 70 B, il o i
PRI I DR AOR IR R LR G &, R T ORI G & HES AL Zhi53. B IR SUEL.
P T A A AR IS0 RN A AR OR P [R] R 4 B A S LS k- o IR A v B — R AL AR, SRR A
SRIBPPE AL DS VERE, s R A A 4 2L SV BURT 3 AL — PR AL R O BEROR SR AL E e S L ik
AR S EE AT . JoiAH & IERE — 1 SRS & S B MERT B AR ME .
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TR0 SR B AL AR B SR ALK SR AL A L 60 S S PR A R R 5 5 R BT ST
REH, BEE
LI R

FORMUEHIR . PUBSGHE (SO A MR R R G i) . PUREST . IR MR AR
BPEREEORAARWTEE =, TTH e AR L AE ALK BURAE AR LR G &Ik, BIF9E T 5 4Rk
MEER G SR BOLHSEAS I, FRRRIX I = RE . T e, PTRENE HUB S ERERI S
Froh Bt AL UL, O 1 RO P 3 R A oK S AR 40 & e A il S AL R RE AL AR, SEBAEAT
25 AR REIRI A BRI
E08-19

HTHEEBARR 0.36BiScO3-0.64PbTiO3 (BSPT) HEEBEHEES
MRS, GKEH, BRI, @R, WS, i, Ak

Xidian University

P TEAA N AR 12 W T ORI ST ] L i s i 2 e A S U A IR AR PR T
Ve PSR P A% Do F, PSRBT K I IHE A DR K. A= T A58 BiScOs-PbTiOs (BSPT) il
JE LB B SO PR BE A T T AR B PFHE 2 B T RG9S, WA BSPT Hi P R HAT v s HLiR
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J& (Tc=450C) FILFRAYEHIERE (ds3=460pC/N), WFFETAER G AT 1 BSPT My ¥ ML & 45 (2-2
B.1-3-28) Sves. FEAAFHOCHEREREIRE (FIR-250 'C) MBI, BT REM R R R B RS
R SRR M RICT R, Bt It il e 1 mil st A e B As S 51, X R AR TEAS Al IR BE PR T i H
S EPERE I T 7 R GERAL KA, S B T gt o e REAR T o IR BAITE P g DI . SR BE A0 45
H.

E08-20

BREF YR I ER SR PR R R AR R R SR
FEWARE ', JfehsE |, X%]—JL ', Swee Leong Sing?, PRI !, ARHEE !
1 W/RE TR (B
2. BnsEE SR

BREFAES SIS AR (CFRTP) 7R 5 AL Uk R L B RE 52 G0, iz TS . iR
FAtl. SR, sl CFRTP A m AL, ATSEIEH O T LBk . 7S R R SR DU AR FY
L%, MO — M RSO AWFFEER G 70 T CFRTP B PSR B A S B SR e A, R4
S B HER A KB BARDAT TIRAHE, FPTBUERA . B e R A h SRS
SR i p SR o WE et . R, #8951 CFRTP GG GRS @5 AR
FRBREBOR, IR CFRTP MRS ISR AE A5 U 1 FH AT e 22

E08-21
AR E AR TiB2/Al E A HHBHBUR 211
B, BT
REFT R

UKL 5if R A A PR BORE 2011 ) G X S B bR A PR RE RO SR T A B B L. SRHS 2T kL
SPATTARES ] LASR R PR B0 2 FE RO SIS A, AR T L 5 DR A AU A g T e R Al 2 5 [0 5
THHERS 22 Al SR . ASFTEAE TiB2/AL S G4 b AR ATORL AN [ 98 55 18 152 ELAE AL 2 57 e 137 1R 4
AR, FEBEEE AR TN DA RS, RS 2 AR T B AU AT 19 5 T A S A A, AT S BRUBURL IR
FERYH B . GERRM, 752 (I R IR RS Ik [F 9 5 AL RORL Az 3, AT RS0 ORL RAS- B =i 42
SRS . A VORI A AR R, 0K 28 Dk 2138 [ 98 5 1 P ] DA BB WAV s 2% T M LASS 21 1 1
FHMARIESE, S AR A R SRR . SN SREU TR A R = T SR A PR R IR, AE
Yo BT BRI S R N TR, Feap AR T R SR AL RCR

E08-22
AR T =0 Mg-Gd-Y A& BREI R
R, WiER, EETT, Bk
PEILTAr R

o 3 P SRS B 4 P R DA LR S AR A R AR AR LR, AT RIS B < 4 gt I 2 SR EAGE LR )
PERE. AS3CPA Mgos.oGdiaYos BB WXt 4, FEHAFURANE o) 5 ] i A 2 S i I e S A kbl 7, %
T T S A E PR I 25 0F T IS SR, s T SRR X 2 T2 P REAY S B AL AL

SPRGEE SR T, FEE LA RIESE R,  B14E o-Mg M HDHUHRR S W 28 0 4N,
BRI RS BE R A 23%. & e AR, R EUIRIMIR o 23 B s fiosh B A5 (A0 A o-Mg AR K
SR FEMR /A Bl et SR R LA SR E AL, RJRIUI AR e s B A R A AR R AT Sl A TR A 0 A
R, R IR o 2 HE T WA KO A T R . RS 2SR S AL B A2 A D 2 T A ]
L A A /N ) R RS, R R AR, R Kb I 7~35 s BB A AR T2 TR AL
FAII PR AR W A . FE S PR A 2 IR B I AR 5 | A P o-Mg A it R4 AL A 27 473 K T I PTHLGR
PR SRR N AY 1.9 4, SR i T i T R AR AR, S e PRI, kol AR AG  E
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R R S: 2024 B AR S E08-# BRI AE S R
W25 PE, JL S b o A A e S A T 3 A [ 44 P (A 473 KR B 043 3 B2 A A S [l 4 7
SRIBRR] IR 4x10° MPa-%, (LTS ML T 1 25T E 1) e 4141
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AT BEREHA R BT 5
LHVR, mMT, Wribdh, 2t
LR/ SiiPNES

FE L R MR RE L M &2 R L, (B S0 AP R W AR RE D SRR, A 17 il 2478 P
JEHLEHE A AT A REBOX— AT, FHFA RS BRSBTS T A T i BT
X BT B FE AR, AEETE TR A R, b ] DASE A TR, HIXFh
FERAHEHOE RN R ok, BRI XA e LB CRY BRI B RE ), R R AE R SR AR X
Z Yy A TR R B R, B SRR MR AR . R, FEAHEIEH, AT
P T — M RO & R R T, B E RN R CHRIAGRIRA, AROE A T RO 84% HYLY
fleid, SCEL T EHLECRY MR, [, G TR S IS AR R A 5, S
JCEAAN RN S VA (eZ= 1.13%) . BUTTHR L BA 7 0O £ 15 FL B o P R RV AR R R, 52
TR ECR SR AR AR S ER BT AOSRE,  FATTEST A EBOR 5 R A o c o I i
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E08-32
Enlarged Modulation Rate for Magnetoelectric Mechanical Antennas Through a Predistortion Waveform
Design
Zhaoqiang Chu,Shizhan Jiang,Wei Dan,Chenyuan Yu

Harbin Engineering University

Magnetoelectric (ME) mechanical transmitter with high mechanical quality factor () is normally desired to
decrease the mechanical damping and thus to improve the coupling efficiency. However, a low
efficiency-bandwidth product and a long time for the ring-up/down process are induced in this case, which leads
to poor communication bitrate with conventional modulation schemes, i.e., Amplitude Shift Keying (ASK) and
Direct Antenna Modulation (DAM). In this work, we propose a predistortion waveform design to suppress the

inherent relaxation characteristics of an ME transmitter. Different from the arbitrary waveform design without any
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constraints, we limit the peak voltage of the predistortion waveform three times the level of the stable value

considering an economic power amplifier design. Accordingly, a modified binary amplitude shift keying
(mBASK) modulation scheme is established. Experimental results show that the communication rate based on the
proposed waveform design can reach 1500 bps at a 10 m communication distance, while the counterpart for
conventional BASK method is only 500 bps. The proposed predistortion waveform and the established
modulation method circumvents the mutual limitation between the information bandwidth and the physical
bandwidth for a high-Qm mechanical antenna and is believed to speed up the communication application for ME

antenna in very-low frequency (VLF) band.
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E08-45
The Frequency Tracking Based Self-Sensing Method for the Online Monitoring of Cavitation Intensity in

the Ultrasonic Cavitation
Jiahao Zhang, Su Zhao

Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences

The cavitation intensity is usually selected as the key physical quantity to reflect the machining quality and
efficiency during the ultrasonic cavitation. However, in the extreme manufacturing environment, such as
high-temperature, opacity, etc., the regular acoustic and optical sensors are not working, and the online monitoring
of cavitation intensity is not feasible in practice. A frequency tracking based self-sensing method is proposed to
realize the online monitoring of cavitation intensity in this paper. The relationship between the frequency
amplitude and cavitation intensity is analyzed for the current signal of ultrasonic transducer. Then, a cubature
Kalman filtering based frequency tracking algorithm is designed to track the target-frequency of current signals
online. Next, an innovation statistic distance based optimal hyperplane algorithm is put forward to enhance the
precision of frequency tracking through removing the interference of measurement outliers. Finally, an online
monitoring experiment of cavitation intensity is designed to verify the effectiveness of the proposed self-sensing
method. The frequency amplitude of 7/2fy ultrasonic ultraharmonic owns strong relevance with the cavitation
intensity when the driving frequency f is fixed, and the online monitoring of cavitation intensity is realized

without the additional sensors.
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SRRV AL A, e SR BRI B3 ST R S S s s, (A — 3L A AR K, S BNV o (AD)
6 (ARCuMHE AT FRK AR, BB TRL, PIRSCIR R, A5 RE A 4000 5 4w, Prhiom s
AT 93.1 #2755 163.3 MPa,  [AIATEEMHZE 1.52%8 K 5] 2.23%.
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ETH R RAPR S A AR BT 5T
I, Bk, BRE
P2 HL TR R

FE A P e e e — R AT e R4 1 /000 UK Y S B P 15 B S 3 P e . e
FEEHGEHLIERE . A HPERE . FEoE M RE BB X FE e REAS A PEREAFAE T RO M . AP T PMN-PT,
KNN SR B A RMA R, RANAAE . S0, M HIESFFB, PR RE S BT Mgi &, il T
BT KNN ELZUR s v P S 1 OOMHz = B PR e e e . 1SMHz B RS 2285 1, BT 4904 il it T By
PMN-PT EESR R AEAS, AT HLAEARIRRESE . MORFE T B AP RHA 2 B il 5 T2 Sl P e e AR F 7T
H4iEr.
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f5 IS+ I R -PL- I A T RE B R AR 2%
WA, BT AR EEM 2
1. PRzl R
2. YR

I ERA £ B RRER, B TRKOIERDERE. IAGE. AEE, BORAE, HEWTIHEE ik
TR AAEP NN BIAIRBIRE . WESARE. X s A7 1 ol o RE R LSl DABOR 2R, Ik 35 iy
e LA R A AR S, IR KT AR N, B R A L e I AR Y A R i . R
R RTAEAN AR T AR R, #ER R ROR A, (EAT X IR T R RN BE . A RE R R 2R,
KRS T s . AR, BT RO — M, 2 F R FHEEERTN (DUAY) SRR R R T 3
K, BB T —Fn i 1 Fros 507 st 4 3 AR S A 2 -PL- re A S i BB B R SEA%  (DWL-EH) . X o 21
Al FIIA USSR RE B R, I TARAEPIAS SO SO S - . XA AN 5 1 g-PL-H
MEr, RERS AR TT IR 2B A AR IR Bh B . (E3SWE3S (HAC=3 Oe, f=50Hz) T, /h
24 DWL-EH S8 T 840531 25.89 mWave mfi i Ui, [RINRAATES N 1k fem i ik sl R iR AL Dh R
JBE. RIFEAE 1| Oe WAL HHESA T, DWL-EH BAEAS A S AY DI FOR R A 5E 510 4 LED 11, Ik
b, WEEFIRRER AT DA 2 AL IR R GE L, T SE BREE il . ASWFTE )8 K 105 s s A s
AFIRERWCRGI BT R, NS R fE R mRORE, R4 Wi, R T ARk
TR U] B AR R I T PR3 -5 R I 5 2 S I FE R WAL 85 ) B A RIS

275 30k

[1] Chang, Jianglei, et al. "A dragonfly-wing-like energy harvester with enhanced magneto-mechano-electric
coupling." Device 1.2 (2023).

E08-50
Electrical-mediated piezoelectricity with unraveled coupling mechanism to the domain dynamics at
elevated temperatures in polycrystalline BiFeO3
Lisha Liu
School of Materials Science and Engineering, Nanjing University of Science and Technology, 210014 Nnajing,
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BiFeOs is a known ferroelectric with ultrahigh Curie temperature of 830 °C, however, interpretation of their
performance nature at elevated high temperature remains demanding, in particular that related to its microscopic
domain dynamics. In/ex situ XRD and microscope analysis demonstrate thermal-resistant domain texture to as
high temperature of 750 °C. However, in situ measurements display that the piezoelectricity remain stable at ~45
pC/N until 350 °C before it disappear and reassert upon cooling back down. The complicated piezoelectric
performances (i.e., poling and depoling behavior at room temperature and disappearance/recovery of
piezoelectricity at elevated temperature BiFeOs; ceramics) is possibly mediated by the electrical properties, for
instance, the macroscopic resistance transition. This resistance transition has origins in its intrinsic small bandgap,
while the microscopic conductive domain walls might contribute further to these behaviors through its impact on
the microscopic strain mechanisms of domain wall motion and lattice strain. We show results deepen the
understanding of exact piezoelectric performances of BiFeOs; piezoceramic at both ambient atmosphere and
elevated temperature, as well shed light on the evaluation of the most suitable occasions of its application.

E08-51
EF PMN-PT JE B bH A9 Fo i S8 i e e B BL3
MBS, KB i, WG
M 7R Lol RS Rk 1 AR A

PR TG AR I AR TR Y Iz R R, eV 2 it R E AR . RS G
ST v R SRR PR A AR TR R K, AR AR R B S A R A A A iR A . R R
REAFAE A B P TC A I 525 TP AZ Do dn i, B D50 G o A M A I R . LA o vy RSB T S 1Y
P RE AN A2 S P R A B P A I R A R BRI R, IR PR i BB RS T e FE M R PR RE R R EEK
ms, Ry R 0 B PZT-5H L e, I8 UIF5 B A H ) F AR I T e e
HERS .

A GE M RERY P R IR Y- BKIR AN (PMN-PT) A&, % T HA W KR PERERY et PMN-PT HeHi Fg
%, HHHRHEEL d33 AliAF] 1065 pC/N, AL & 248 k33 58] 0.77, ET 2R PMN-PT Fa A1 5
fh, A TAIR 1-3 FTREAE AR, X PMN-PT B . BLAR AR SAPEHIHLI SEG T TR, AR
PRETE R ELAAR, RABDERS TR R S @R ER L B R VSRR R, BT T ER@ R+t Akl BFf
AR RPN KR A RESS, WEEEs T.OM0%RAE 2 MHz 2y, -6 dB 7 S5 136%, fliA
PFEHN-18.7 dB, FHbAT TR BUR IR, AFFEEE R RN PMN-PT 1A 2875 8 PH 03 A6 I 245 RE 4 0k
HA W RIS,
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25 T REYR 2 2R 5 T ST B Mtk S R0 P G B I 35 S e L
g, BROYR, HEH, Mo
RIEB T REAP BBl TR KIE 116024

IRBEIRJZ . WO Z SIS DI REIRJZ BRI . AT, 54 . PERESE R Se M SRR HESE ], X T
A, PAHEE A ERE B EL, AR AT DI RE R 2 R i e B2 SR P A I S B L
PR PS AETR 2 2 S a5 H rP g R AL, R AL . Bdls iR L5 REUER M il gl &, 32
T PR AR ARG S IR A, IR I (5 5 5 R e B 2 SRR K, KT
BT RAPUEHE(Sensitivity Matrix, SM)FY IR L F M5 ML S R0 P TR, 458K R BAR T LA
TERARMIRL IR T SCBL TBCs JRIE . L. SRPERERE, FHimas & o3 4 5 m se IS HU Je i I,
Hop &8 B AR ALO IRJZIVER AL Ci. Cis. Cx. Cu W SUEZR 370N 158.9 GPa, 44.1 GPa, 244.1
GPa, 31.6 GPa, Mt Cas B RHESR G LIRETR Z RN R ZEAEIT 4.5%.  Frd i ek i S i J 2L
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BRI SR E MK PR H &
g !, A 2
1. ik R
2. A SRS AL T AR SLI %

REMHE IR Wl MA MR, )z R B EL R A A A i 9K FLI
KRR A BRI 25 ORI . 25 A 7 R A T4 U T2 A T, HC il 2 T
SHEI AR R REFLALIA . IRBEFLACE IR RSN . AT IR 80°C e dtAT 3L, Rt
It A, EX U FHEIEFERERYRE R, OSRGOS R I N . S Resl kg R
A E MBI R R BAONE, Wi EY . mESR, ASEE R, (HHEEFERS, B
T AT TR A VTR TR 1 ) 2 M IR RE AR Y - 22 T B A il PO ORFLIE, ol T BRAR 98 R RO
(DS) . RZ/rHctk4a% (PDI) FIULEAEREME, O iZ0F 9 T IhREME & . At A 2 i ) 7
K,

AWFFER M T — B R P SR S, A P s AR R S Y I ) A Y 3 A R 2 T A K 2L R )
il 45, DA, PR, S m LI n e MR, Rentil 80 FIE] AL 80 1 R miE M (HLB
(B 12, RETEHER A 6%) MAZIZR B TR P KRR, RAFRECE 9/1 /KRR iR AP0k
AR IEL, E 5, R mEFIHLLA 7000 rpm 38 BEX AP RF AT IFALTE BRI LR FLIE, SR8 EH54)
RFLIGEA 50 mL B 7S GO SO, e P AT FLACAL B, R — LG N —RAKR SRR AT,
AT ORI, AR T RFLI. FFFTERIE TRE (500-2000 pL/min) . HRSE (45-657TC) . EAEHIIR
(57-77 W) . FUACUCELEE R0 R FL IR 32 . ARSEROCANARAL B SCRAESE R, TEASER S5 A,
TEBE, FLICE BB, DS BUh RASHR, DSBUl BB, DS#UN IKFLA R
F /N DS F1 PDI. FEALALSET, EIUE 2000 pl/min, #EFEEH IR 77 W, B 65°CTF, #8472 s
AbEE ) f5FRAE 60 nm. PDI h 0.16 975 I H R e i R Tim 7L .
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[1] I. Golfomitsou, E. Mitsou, A. Xenakis, V. Papadimitriou, Development of food grade O/W
nanoemulsions as carriers of vitamin D for the fortification of emulsion based food matrices: A structural and
activity study, J Mol Liq 268 (2018) 734—742. https://doi.org/10.1016/j.molliq.2018.07.109.

[2] J. Xu, X. Zhu, J. Zhang, Z. Li, W. Kang, H. He, Z. Wu, Z. Dong, Nanoemulsification of soybean oil
using ultrasonic microreactor: Process optimization, scale-up and numbering-up in series, Ultrason Sonochem 97
(2023). https://doi.org/10.1016/j.ultsonch.2023.106451.

[3] C. Peng, X. Zhu, J. Zhang, W. Zhao, J. Jia, Z. Wu, Z. Yu, Z. Dong, Antisolvent fabrication of
monodisperse liposomes using novel ultrasonic microreactors: Process optimization, performance comparison and
intensification effect, Ultrason Sonochem 103 (2024). https://doi.org/10.1016/j.ultsonch.2024.106769.
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7R P e B T R T YR 7K SRR 6 £
Ultrasound Switchable Phenol-Quinone balance regulation of in-situ hydrogel polymerization
WMz, EEE, By, Bk
VAL AV K2 25 AR B 5 A 2 O W USRI &

BERAS B8 (Ga-LMs) R L AL A TE . A A M AER , TEZE W B 2 R S P r 1 U 2
WU AT . 20 (DA) d T TR E R A, AT AR S i S R T
EEY. HrBA R PR PDA-Ga-LMs FK B 2 i i 75 s | A sl P AL PRSc Bl B th 2R &, fAElE
YIREEZE, TEEAAFE, HEIAR T PDA-Ga-LMs KB .
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ARBFFHE— DA DA 10 21016 M B, RFHeH Ga-LMs SOV R E 1) Ga-LMs
FACBURIN . DB RS A9 SMERIEL, Ik Ga AYMFESERE, HMERAR R Y Ga¥' Ml Bt TR,
PR IR EL P HF DA 5 Ga BCfid 72, #EMifH Ga BB E MM (Ga-MPN) i - Fig -2,
G LI R AR Al AL B B R AR A AP IRAL B RS AR AL @A, BRI
71, EHRIIEGETIER, TR, GERMREIE, X PDA-Ga-LMs BUK B AR Hl &R A B % .
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[1]. Ma J, Lin Y, Kim Y-W, et al. Liquid Metal Nanoparticles as Initiators for Radical Polymerization of
Vinyl Monomers[J]. ACS Macro Letters, 2019, 8(11): 1522-7.

[2]. Geng H, Zhong QZ, Li J, et al. Metal Ion-Directed Functional Metal-Phenolic Materials[J]. Chemical
Reviews, 2022, 122(13): 11432-73.
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1. PER BRI T
2. PEPBEABERE

FE R BORAE T A AR N AN A A R 20 T A B, R A s R A PR e 0 2 5 T A ) o] 4 17
FRTSE. 6P R R RIS, A A R Al B ol B2 2011 AN 25920 B A AR G B At s A i 22
PRI IR AN ME . AT B A R P B 2 v i BRI Bl i R 1, BRI R &, RINA
BRI VRT3 1 i Tl /N R s () N 3 )R S R 3, 2 1 AR 2 mm ) S04 T/ N ERTE 300
K-2000 K {3 DX 6] R4 1) A A T . 4 SRR BATE R S 8 R B AV IRIF R ANAE I 2R, B BT
INERIGIREETH R, /RO B AR, I HAFE RE R AR AR E BRSO IR LR B, A/ KT HI A 2
wh, A SRR A - S S ) R A S e BE s AR FUIE, T DA — R A B DR e iR /N R ) Bl e
FERETE.
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P T RS TR SR A L BT

IR

BT st H ArAb B AR A ) 2 ORI R T B R AT oK b 8, TR, BRGNS
ZAEWBIESE, LGP BRI TH TS IR N A A Ak TS0 3 DX R RS WA e B At S I . B U I 2 5 iz —
X YR T ATERELINT 18] A PR AR A B ), e R R TR 8 0 20 7P 3 D SR g 8 T AL
FRAHFOROMAL Y, R B TE7 1 R P e K A r 0 s 1 . Fml, AT 2 s i s ek e e
rE AL, DA O Z T g, BB R E R, WCREEZEA L, R E R R,
T 00 4 L SRR OR B CO2 25 S AR BRBE 1 I TS .

FEFEANEEE (cell lysis) TR BRI B RO WA Y BS54y, 55 G, BRI AR Y i 8 T DAYE
TR ERRER SR TREFTM, MMfl&%ae., iR iitayuL. ERashreg, BT
PRI A TR DR IKAE R A, AT BT s . AW SRR, A SE B8 A AL i 22 4 |
. g, (B2, BT RIS AR, XAEAGH A A PUOI N, X eE
P AN BE A RCR A R e

MRS B IERAR: BT sefE A R atibi R}, T Fe2(SO4)3 5 KOH JE[RIfE s FLAA, ot A4 ik
MZEH . JHHEATIR . Fe2(SO4)3 15 KOH WYLLH, A BRI FLIR AR B RR, M bR AR R
AR ENREELRTER . A . POTRB AR IR Gl OGN S . LTI RE R EOR |
MR AR H R o e A H R RE R S HCR . 5 G APRERAEA A BRI IE, NP R A
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RAMBIAES T A, X RREEROR AT A A Y R M ROESL, BT RM RO, HeF ik
SO HIEATIRGE, AR OERO T E R R, W RIA R L

SR MIPEIREN, MRBEAY RSB RE RO, TS E S 2 M E AR R, &
SR A IR LA B Tl AR DO M A . FEAN R BE ST P A BN ] RS SR v P S B 1L
fE. 200 mg/L B SRR 30 R A AL H, WA RR 90% BN HE . FErR BIE R, AR g/ R
W I 2R AR Pt 35 S A v O A LA %

e AL PR, SRBL K B P RS ORI CODL N, P BERER RIS ik br Ak
. PUEMRA & AR . = BB R . IR, TR i e 2 20k B R A th P2 SV R AR
(1 pg/L). ASSCERRETAE F 2R T3 b, B MUILE QR AT, 54 F00r e P Al M o,
[pGR7E S E s nReRibp-A T N

FHEEGE: AUTOR MRS s T kGBI 2 LEY R, EREEoR.  SALEYBRRAEE AR
AT R F AL, A TTARUER] 7+ ok A3 T B SR SRRy B 77, RS bL
KH, B {EPE S-AOM HFESR, W FBCRANMIIAR, A B o 5 Ak P SOR) ST B RE -5 7K 2 1Y
T A Z B TEA AL, 2D BRI R, W PR IR B LT N T RAFRO AR . xBTS
RN R RIS MM AR RO BT -5 3 B /K AR ) 5 e il RS AR IR A SR S 8
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BRE R P AR 2E SO R RIS, PEREBIE, . POEb 2 ROt T E 5284k, W DAMBEOUL 43 57K
PRI R A AR, A BT ROV R BRI SR AW N ) A A R S L. R R BA R
[Fi) 3 i 7 SR A5 18 T R A T R R P RS AR () g 2P RE e 20 TR S A5 R0 B A B 3 S
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Subunits; Angewandte Chemie International Edition, 2023, 62, €2022187.
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E08-59
Large electrostrain with nearly-vanished hysteresis in eco-friendly perovskites by building coexistent
ferroelectric glasses
Ligiang He

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 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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Eu 8% PMN-PT 25114 BEA L
HAE, Kyid, BN, 2% R
[LE S NS

rPERETB IR BRI B, A PMIN-PT, i TS IR ERE,  FEBS e U i B PR 2 00 EE B A
H AEXIRFFE A, FATHF Bud 48258 F5 1A PMN-PT B of IF s K T 2 35F Bu #8444 PMN-PT
L. XF Eu 22809 PMN-PT SRR T AL 001 5E, A BLEA  PT>& BE AE K7 1 2 Wi, il Ew?*
R, EHRIERESPREM, Eu B2k PMN-PT LG 7E BRI R ILH 3300 pC N AIAZ itk AL
I 4100 pC N (i B HUAREL. [FIRF, Eu #8750 PMN-PT 5 i ER AN AR BE T RERS RISAE 88°C, Himi
Y B £ 2.7 kV em™, ¥ T REBIAY PMN-PT B, % Eu-PMN-PT R pI0rse, KB Ewt 5]
A LT AR R AR R 22 3.0%$R 5551 4.8%. X AR NG I 1 SRy oy A 1 1Y) S 4 4 S
PE. #E PMN-PT Z584 1, Eu’ i RSTFRI PN T A (8251 B (B 44k 2 7], X P 6EE Eu B4%5 %
HIMERE . AR IR BRI ) S 45 0 A ARE G A SR R . Eu-PMIN-PT BRG BABER AR IR B (Tw > 80°C)
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B BIEAM T 854K CsPbBr3 SRR AR K &L
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HEPE BT BOR T ASE IR I R M AU RUE B, MR mAR LRI IR] . R R TC AR, W T 4
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AL IAIRE, R et RE R PR 45 70 REBRAR . RTINS, By I BRI DAy S g M i et PR A e AR I
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CsPbBrs 1R — M oL ALy A5 Bk F1RE,  BoA PLa e i P RE A KPR AR E M, e K FHBE
Mo, FES RIS 5T B R R R RS, R, AR RS R R T AL A £ CsPbBrs B A AE
TR BRI 5 ORI L 2 A8, ELA s PR 00 i 5 S ISR AR R K2, Ry i AR 4R il R TR XE
HE—HARTT CsPoBrs AR 2 F BUAHEREAN AL ML . T A ARIR ] %5 CsPbBrs BLEATIA, RHOLHERE
O 2 R E L

ARSOR R B TR AL P AR, BFST T CsPoBrs IR IR ZE K 45 mh i A, 4R9T T AR 5 v R
FLR CsPbBrs i WU AHE AR, ARGt 14 R E RS 24T, TR T — R 200 T il 4 254k
W, RE TR &%, AR, CsPoBrs R TE 28 & 45 b Fie v 3 22 1 IS (4 CsPbBr;3
FHERHT TR A 4 PbBro- DMSO B &Yt se A4S, ARBERAT 0 S0 A R BERIVE JolE FUAT K.
A SR AR R AT T I TR W R P I 28 SO R S RAR H AR (L, 4y COMSOL SUH AT T
P L AR 2 AR A S AR, 5 TR R RS B8, KRR R
T CsPbBrs fh R AR, BB 1B RE T S AR AL OB K KRR, BIERI], B
PR TR A SRR S 12 O 75 R R RO IRAS, AT SE IR CsPbBrs g AR I iR R . iR TSN 2R
KB T 3h R, e EAE CsPbBrs Sk Y 2 IR AR it T —Fh 7 e %
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KA, FRZRN R S, o A=A BB TR B RS 11 R A HLE e LB B 5 B e
TR, YRR TCHLSIRERARL, K AR . TSR SRS A . KA
R R ST 2> B LR B D045, UL RS /IR AR RE S 4 1) 5 AR B R R A A, AT RORER Rk
ORTERE. TEABUKIAMEOR Y, JLTTTER B gy Iz N, (B UTHETA f 5 i K AR HL
AT —, MELATE O KK AT RITERE. [1].

ABFFER A ol E IR G (2], M aii MR, A5G ILUTIETE, DA NaOH VR TTIEH],
Mg(NO)3. AINO)3. Zn(NO)3 N 8EUE, 4RUR. BRE, 5Tl 42 dilil i D SR LA = oK i SR
il e s, BO. TR, BHE, dt—Phls R, SRR —IUKIE A Bdn, sk
TP, SR AR AR R BTk E. (i XRD. FT-IR., SEM, CA % ika Rl difr 7 RAE. 45
REW], IKIEAOB RRRARRE R B I (0-90 W) BR8N, K BAEE A IR 90 W, TEiE
PR N 7 s B IS TR) O 30 s B, ATAMSEIRIAR A 71 nm 7K HE AR A . XRD REEI TR, (R .
HAE IR, SRR AR ARG B e . AN S A . CA MR, ke (B ) A2 5 S Wiy 7K 3 4 2R 1
HIFKYE, AR 10 wtoeltf, Al 125.9°,
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1. C. Wang et al., Optimization of mg—al layered double hydroxide film preparation and corrosion resistance
study on AZ91D MG alloy by multivariate polynomial regression fitting. ACS Omega, 2024,9(17) 19158-19168.
2. Xu J, Zhu X, Zhang J, Li Z, Kang W, He H, et al. Nanoemulsification of soybean oil using ultrasonic

microreactor: Process optimization, scale-up and numbering-up in series. Ultrason Sonochem. 2023 Jul 1;97.

3. Peng C, Zhu X, Zhang J, Zhao W, Jia J, Wu Z, et al. Antisolvent fabrication of monodisperse liposomes
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