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During past decades, the construction of morphotropic phase boundary (MPB) behavior in ceramic-based
relaxor ferroelectrics has successfully led to a significant enhancement in the piezoelectric coefficient for
actuators, transducers and sensors application. However, MPB-like behavior has been achieved only in
ferroelectric state in flexible ferroelectric polymers such as poly (vinylidene fluoride-trifluoroethylene) with the
highest piezoelectric coefficients of approximately —63.5 pC/N, due to the lack of a rational design in polymer
chain structure and composition. Here we report the first MPB-like behavior observed in a relaxor ferroelectric
polymer synthesized by fully hydrogenating poly(vinylidene fluoride-chlorotrifluoroethylene), which are
primarily linked in a head-to-head/tail-to-tail manner and trifluoroethylene units are randomly dispersed along the
molecular chain. The unique polymer chain structure is found to be responsible for the formation of conformations
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disorder thus strong relaxor behavior, and phase transition from an all-trans conformation to 3/1 helix thus
induced phase boundary behavior. As a result, an outstanding longitudinal piezoelectric coefficient of =107 pC/N,
more than five times higher than that of commercial poly (vinylidene fluoride) (—20 pC/N), is observed. This
work opens up a new gate for next generation high-performance flexible devices.
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ductile high-entropy alloy, Advanced Materials, 34 (2024) 2404192.
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Effect of annealing temperature on the structure and superelasticity of a (Ni, Cu)-rich TiNiCu alloy

Jun Cao, Aleksandr Shuitcev, YunXiang Tong*
Harbin Engineering University

The effect of annealing temperature on microstructure, transformation temperature (TT), mechanical
properties and superelasticity of (Ni,Cu)-rich Ti49Ni39Cul2 alloy was studied. It is found that annealing below
850 T leads to the formation of Ti(Cu,Ni)2 precipitates. Formation of these precipitates during low temperature
annealing improves superelastic properties and increases TTs. The lower annealing temperature, the higher TTs
and recovered strain during superelasticity. Precipitate-free samples annealed above 850 <T exhibit two-step
transformation and are characterized by a higher hardness compared to those with precipitates. It is proposed that
the high vacancy density in the precipitation-free state after annealing at 900 and 950 <C leads to embrittlement
and the occurrence of a multi-step transformation behavior in the studied alloy.
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BHER OFIVE 211 3( 111) B 5 AL AR UIAS, TERIEAC AR o B A s HB D85 A IRCK IR o
M5 oS RATE RSB TIREG ), HIG T o' S IRIKKIAT AL BR AR, SEURAR o' S RikSER DL .
HI LR AR o' B B IR 155 K R < PR 8 A SR8 I A A A T v e i ) = 2 i A

D05-25
BRASTRARRY B IR
E)- UL VRlRAR o v il Y A SN e AR s b e W VA
s %>
R TOR

UTEER, ity AT BRI RME GO CBORIE 6B 1677 T A7 A8 1 I T & A, P A 88 S 5 1) e e 128
BOHEE 7 — RPNV RENA RO LA e 7> TOREON, STt TOLBGI A AIRCE, BTN et TIEA
A K 5 R R e ISP T AR 1 20 DG REGR R T SREm, SIBIL  DRBR TO A i 2 T A A PO U BRI
O T RN TOCBGR 2 IEIE AR AR R B AE M R, DA SEEURSHE LB VR T BEE 1Ak KR
T AR SR BEAROE BE T R A S VK BB SR, $2T1 T OEh e r RCR s $EH 1 e e IR S MR 3
ZLAN R T OGRS R 5, AR T AR Gt RG] DRSO 1T 3 BUR OO B TR LI
I EVEZE G, A R e IR T 63l a7 S R

FRR S WA R R S FEIN T 5 2t NAR L
Pl STEE. 2RV, AREST . GRER. MNP, Mfh
VUMK TR A S TR B

N TR AE SR BOAR R PRI R JiE , S8 PR S HU B S MBI SR R o {6 2 A8 A% Jods T e L L T 1
WA . (HA2, PEBTERVER S DIREGORMBIE 152 5 s Vi e B AL, SRS AR aME
HLAE 5 B N AN 28 25 S B ARZ PR SRFALE 7™ B PR AR 1 HAE SRk T S ] 2 SN AL AR ks BN .
N T AT R TCH LB < 2 AR AR SR e A0 N T BR 1, 6 9 R 2 90 ] P S B FELARS 5 I IS A 28 ) e i
RL, i ZEREE R IR A R 3 R S AR IR S TR ES A T SCBLE S A N o SRATVBE X IR R 3 1
TR AP EHEAE R 5 RE HLE REAE DSBS HLA 5 i B R U AN A AR R AL, se i RIS
Yoin LA 2 MG E M, MBS XU R PR A #, RIS ARE N 0 IR g 454, BRI
RO 5 AN LR, S DT B AR B R A RT3 R A R LA o B N AR I e R AR A2 1
JE o PRI R AT 5 SR AR AL R SR ) AR M 4 S BT S I DA AT R N, B E SR A i
HNIAERDRHAR 2R WA 28 5 S R FURFVE A A, ST S SR PE R A H Ak 3 FLI 2% 55 AR A SRR e 2 [
MR, IFLABLONIEA, R B 2R MR BRI 1 2 DO REN LI AR e RSN TO7 ik, SRR AL NI f
RN 5 NHLAZ HL AT TN, SRR AR A Jas IR S AL vl P2 AR (A 1738 () R Bt

D05-27
BAAEMAA: BOER s
ER 8 ED R &t R AR
ARIEFR*

R B A AT U
ST GORMRH 5 L D g S8 B AL B SRR A L, R T ARG SR BRI EOR, TR T R s
Bl B 432 -Dh e o B S AL-OE AR IR TR &R, IF #8717 ORI E B BRI sh A7 PR &
UCSEBL T WAL AT e 3@ 3h 77 SRS, DA gk R A P S B L IR ] % ARG A TR 4% B2 40 1B AR . AT
TR =LE M e, RS 3R A = 4RSI B, SEBL T — B AR = RN ZE R O R
ARG, BE—b, PRI BRI AL, ol TR B R AR, SCBL TR R S B PR T
AALFTEN R IS4, IF DAV BRI AL 22 SR D REA KL 50, R TBGR R I AR 2% o B Rl B M
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HIERIES, E ORI T ARG T G5B AT S R A B 25 A, IR R 1Ot SRR A F T3 d
TARE UEBINEE PRAR S RAECRE AR, TR I R TR TR R

D05-28
BAAEA: BOHRs
KRR BRI ReAL RS
DA

Hh [ B2 B AR T T

IR AU NG BEAE NANRAA R B F A AT A 38 55 N2 FH 5 FoE A Lo TR o AT TR PR BRSO 7 4 1
RO Y K D REAT RO AL A A, SHILE ks B — 4ETR AN S5 A AN S AR IR BRI )3, K5 2% 100 nm; 4%
R T e B foe /NP B (14 VR0 1 B TR S 5N Bl Bl i J 0, e Fe 45 A - D e — MR AL BRI 3 78, 5
BIZRVERFIRE I I M1 B REE LR IRES A M BRI o . BRATERI ) i B g K FURERS BE RO 138
IREEH, B RIRAIE T 40K SR e AR ELAE AP SO - AT S e AR S RST o 4 B S5 2R OB I B A L IR 45 44
MR, =AU R R ], 0 SO E B, FE 15 734k Py BRI B RIE
YOI HASIEE, FFRIR 0 2 1.0 x 105 PFU/mL G P B9 B B EAT S M B, 38 A 8 = Al S 86 st
e R HIL X (R R G Ao

D05-29
AR Ok
ML AR AR 5 YR £ N HIRER
EARIR*
MRV TR GARIID

AHLER N AR R RCR KR B, RSt e ERALuBRE, I SEEl B FI2sh RN as
o BT HARRUIN RIGE R RE L, NS N BE 08 FEIS0E P 2E 1R/ Cn N A 9 SR 2R IR IR 52D
Hh AT E A BT SEHLVE 2 W UL ST BOCTRSE UL S, AEAEIER U B AT BRI E M I EL. (H
i BRI TN, MBS N TR WPLES N — PR S SRR SO A o B ER. PUT SRS
SEIIREIIT, HETEE R RS RS — I IhRE, SRZEN SIS R IRIAEIRIRE ST, W AE T [ A4
P2 NP I R EEAR . BORFIN YR T B 2 B, ok 2 BT RRSR . AEBLIRIR G, AR AR 4HIL
FERAEMBLER N A RSEAE T T AR, SRAXOE TR A M ah i i) F-Be, LAY BEMENIZ O it
STt EARANLEE N, B R A AR N P R R R SEHITE S ek, T SEBLEAT H
FIENRE ST 2 D REME LA AR S

DO05-30
AR Dk

B EE RES AR S BT R RERT A

o> 2 R R TR SHRAR

MG RV Lk R 2
PARRESALNI T R, T Z A BB R IR SR AR RN MR R a3 o 41X 2 B3

SR FUA) BB R IR S LT % SR N AR I g, BB R R4 sit . BREE. 12K
FEVESE DT AT VELIY 20, Pl &% AR SR A R v T MRS AT I, BTt E. b, s
T R RSB R N B SRS 1) (R SRR R R REAL R, AT T R R GU G . IR E, A
I BAE S D6 AL AR A DA B JRAE R« 1S3 JR BRI ENRE J1, P 2 08 RESU s v ] 2% Ao
JeMAREz,  H Al IR SEn B A A A 1 I SRS S . 1B TUR N BB R R SR AT T S SR
HLT S O B SRR 2579
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D05-31
AT 1kt
T4 B RO R R PRSI AT R RASR BN A
TkRETE . EEITr. Tk
LR [ N

B /N KL H 2538 2, WAl 7E B mfh AR E N AR PRI RIS, sER s, el &0t
RO CHLESAGTE, AR — IR R EE PR, AEESPNES 2 A, . ISR R
We, AR 2SR TR S B 2 BT T R . AT, BRATHI A BA REFGIAERER 4R K} CuS AR
(BP) HHAT T B Mg it @i X CuS MEATHlAL T sLal T 5 BRAR AL ¥ CuSySel-y(CSS)#4 kil
%, FEFHE A E G BIERIH CSS 5 BP 49K v BIhhil s 7 B A KM SRR L5/ CSS@BP 61K
Horr, 1ERHESEN BP 9K 1 ie B R TeAE —FEA ROR WSO BRE, M4BT CSS 2 NI BRI S — AR
BRI P AR, 75 405 nm 3 Bt CSS@BP I H 5L (1) ' i 4 1 BE AT 714 68.9% IR A A 304
e PR AE E BE B A MR I (W 3B 8k D AR AL, AR T CSS 1Rk I 45 B R IL R
(LSPR) Zii, 1 HAMH] 7 BP HIFESS0IE, X AEASWRIIROGRE 3= Bl I JE4R 5 75 ot i AT e 4 .
T, FATGIAERAGRTSABYEREN Bi2Te3 MRSl BOBITRNE, H DUEA S 4 #uPE R SR IBE T iz
(PO R/ NYZ)Z, 4 T CSS@BP/Bi2Te3 Yo FLEH 41, Wik 45k B POt 48 A FE IR Il & 85
Jrs HZERTHHE TR ES VUG (ARB). ATRENINE S BURHOC RS X, 51 20 e 51
REARA, WIS R AR ASRESTHER. XA ARB 258 A 22357 AT 2R R0,
RRMEFEAMPOAE TR r5E, A 87%E S A At BNERE TR R AFLES
TR MR IR T — NI I AL

FERRAZ T T B RIGAT N
FH k>
BRIV R 2 BRI AR IX
TERILZ =7 TR (SMPs) J&— e — & HIZF T BUR HARIAROFE E 5 (i TEARD, FEAR Y
FIBCE Candhe Ot HLL RS B AL WAL SR T RIS IR B AR TR R BE =
TARL XA AT S TARICAZ 7 T AR Se i 1 B R AT A AT R R R, ARORY™ g 1 N RV
PATE ST WE )T B T B 2 EIARICIZ IR &Y, sl XOT R M 1 AT TR e g & IR 3R
FERHVEAR (B 1), T8I e rT LS AL RIS IR 7y, JT A 1 SRS R B AT 3 B X0 AT ARl
ILREY), FEICEERE BN R 2 BRI T, IR 1 OGN A AT ERILE NCA R N T . 38
IR S AOGHE R, TR 7RI AOGHIR A AT RIS IZ SR &), Gl in N BA7 751 A 4l e e
RUNLH) AIE 731, JFARH T AT RN AT AR AR B S XL e v 70 T AR B2 AR T 30 A= 2T
B REAT A BT RS AU
SR
1. Wang, K.; Si, H.; Wan, Q.; Wang, Z.; Qin, A.;* Tang, B. Z.* ;J. Mater. Chem. C, 2020, 8, 16121.
2. Wang K.; Jia Y.-G.; Zhao C.-Z.; Zhu X. X*. Prog. Mater. Sci. 2019, 105, 100572.
3. Wang K.; Zhu X. X*. ACS Biomater. Sci. Eng. 2018, 4, 3099.
4. Wang K.; Jia Y.-G.; Zhu X. X*. Macromolecules 2017, 50, 8570.
5. Liu, H.; Wang, K*.; Jia, Y.G*.; Zhu, X.X*. Adv. Funct. Mater. 2025, 35, 2412565.
6. Wang, K.; Si, H.; Du, X.; Han, P.
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D05-33
IRAATARAL . g
TiNi REEREHEH A
MIBTK*
JER R K 2

HA R N AR I & R 7E ks B DR Bl LA B A7 fis S Btk B AR T AR 5 ok ), (HEUA RS SR
S I AR AT B O ME DA, 1% . AR EIIRAE TiNi R4 E &P R s 8, B
WEFETCH . KA, 8 IR M AR RN LS J5 mT REFIBSOUALA, B AR BT R PR R K
PR A SIS %

D05-34
AT IBIERE
R R R S B AR
e, (EmRIT M fREa . ikt WA
1. PRI R
2. MTLSEE=
TREAE NEHLEE N R e o S 75 S & SR AR I BE A R, R A i HL s s B (USR8
SRIEHRD 5 FtE (ESEE 0 TAMED [E B RE . SR 1, B M RS2 30 - (R B K R (strength-flexibility
trade-off ) [l 20— 5 Ak 2 B B oK v e AR RS, (H (RIS S B0 s M A AV S, M DAY 2 AR T L3R
RIGF. P18 B MERE T R . BT X Pk,  HiE NS N AR B TR 1R T S —— i ik
B Ry [RARFh - AL RS SV RE S0, BRI R T 5 e s e & )@ A L (Nature 2024, 8 H
VEE Do R =0 B U AR FE T 242 B AR BB T kA, 77T Ti-50.8Ni A & v H XDy IR AR5
AT, ZA e A E TR (e ERIEE oy ~1.8GPa). MERME GBI KR E ~10.5GPa) L&
FBRHATERN AR (~8%). IHAN, HERIRERIAFIEAE-80°C A +80°CH TRk N R FFfasE, IFEA M7 MmN AR
U7 IERE (BN, 7F 1.6%-1.8%M A N A A& 2 500 Jj IRAEIA A K AEMIRD . X F R & B & F46
SHBERNTREER . NEHLEEN . B RE L 5 BT H AR ST RE# Kk S A% o

D05-35
RAZTMAM: BiEHkE
Torsion deformation behavior and microstructure evolution in a Ti-Ni shape memory alloy
Xianglong Meng*
Harbin Institute of Technology

Ti-Ni shape memory alloy (SMA) have been widely used in many fields such as aerospace, biomedical
engineering, etc. Usually, Ti-Ni alloy actuators are driven in tension, compression or bending states. However,
Ti-Ni actuators in torsion mode attracted many attentions in recent years. For example, a Ti-Ni-Hf SMA torsional
actuator in aerospace vehicles was developed to change the shape of the wings. The torsion deformation behavior
of Ti-Ni SMAs is not clear so for due to its heterogeneity. In the present study, the effects of torsion deformation
on the martensitic transformation, microstructure, and shape memory effect were investigated systematically.
Compared with the tension stress-strain curve, the torque-twist angle curve of Ti-Ni SMAs does not show an
obvious “torque plateau”. After the elastic deformation stage, the martensite variants with <011> type II twins
preferentially oriented, and the detwinning of the internal substructure occurs simultaneously. Further increasing
the twist angle, the () type | twins, as a kind of deformation twins, can be observed frequently. Meanwhile, some
fine (001) compound twins were found as the substructure in the internal of () type | twins. When the twist angle
is too large, the (011) type I twins of martensite and dislocation slip were introduced, indicating the severe plastic
deformation. The torsion deformation can completely recover when the twist angle is less than 100< And then the
shape memory recover ratio decreases rapidly with increasing the twist angle.
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D05-36
R RIM . BhiFR S
T FARERE FARICAZ &2 B8 R DU R
SRR T FRIKL TR, AF
VU2 AR

FEFEARICAZ B 2 (SMAD Bt v, WA vETRINAL S 7> 5 R R S5 2 TR 58 R OB RDG A BB SMA
FREE ., IR, SZRFARERIEEZ L SMA X S AR R i BEBUR IR Rr I, AR Geb LA 52 S0 JriEHE LA
AROTRE. Ak, FAHRE T —M B BB (SSPMD, B SUHOBIILA AR PE rh (1 & A 54 2
&, HENEARTRBMERR, FEMMD 5 SR Z AR R R RRKIRTT T i SMA R
BRI VERE . 7ESEPRM T, SSPM RLZHTf I H 50 4~ SMA ik, o 23 AN il it seid k3 i 7 5
U9, HRBLT — A AT AKRIRIE K SMA fREM KL MgAu. ZBT SRR T SSPM fEJEARICAZ & & A B
T, Ju SMA RS Bt 1R A B BRI BR R A

D05-37
RAZTMAR: MkiRkE
HETEB A RE SN BTG TETERIR: B3 5RIETIRRER
B, ARGt
YL B R

Jr iR (Dielectric Elastomer, DE) AEHE AL 88 NSRSAIAZ QA R, BRI S T AR Tt
SRR R R IZ N, AR AR BETE IR B R 5 M 2 AR A 7P e, 5 E0HE DA =y R U
BNAS LS 2 4 B v AR B P Rl . AR SCRR T — R T R S R A SRR S SR (N-doped
carbon dots (NCDs) , NCDs-PDMS) 5 1j A4z JUMEZE M SN 2 HEZR (R VI (R v 30, 4 tH T — b Bl -25 4 -
e — AR R R T o IS R A B RMA R, R — B KBGEG R T BBk, PPt
N 9.29 ns, TP EA 15.53 %. 3BT NCDs 765 — I SEREE 3L A T i 40 B b 451 (0.067 wt%),
R4 T e LA LR A 5O 4 ME Y NCDs-PDMS E & . ERESJEE N 1L mm N, ZE SR
PIPRFEEIE 97.0 WIE R, [RINSZELA U BTt 5.88 % #7 RIS R 31.36 %, R SR
56 e 2 IS T A RO T . fEBEEERE I, JET NCDs-PDMS A B3 AR B Bh 23 7F 5.68 KV/mm ]
XFhZ5R ~, AN R AR T T 3.68 1, BEW M T HAMEIMEEIERE. 7ErIEa B, Bt
TR = AR AR LS5 K, I 454 CDs-PDMS 1 NIREN 2, BRINSEZIL 1 45 A RO i) X i) ~F- i e
ITigs). fEAHFEY, ANEGSWES T, HARITIEZRIE 2 mmis. #E—P 455 M a1, 8
N T BB AIET AT AR R 1 R E I s L o B AT Rk R R E GRS Ui AEHESR B 2 )
RERBhEE, MBI AR ICRRE, ESEIL T R e R AT ThEE, TERMEARE. Doy M f ) Rl it
SIS R A B N ARMA TR HIE T

D05-38
AT M3kiRkE
R TR R L B R ARAAT R TR I B 2R M R AR AN BB A
FP5. EFRitr
B LR TR

TEABFAL, Bt 5k R B o 1 2 WL R 5 oW 5 4 3 T HE R AR A RS A 23 (AR P S s . AR
MM, ARACE R AV AE R B A S5 AE AR I AR e R AR MR e M B . AR 1 8 RA AT T 28 B AL
XT Pb(Ing2Nb1/2)O3-Pb(Mg1sND23)O3-PhTiOz 5th 758k FEL 5. it 7 WAL FEL 2714 B S A W 485 A () s e (LA , ot [R] 20
55 XRD F s L 7 AR B [110] 58 AR AL 75 3 PR} Mg AH-TEZSAHARAS, B 1 Landau H HH e FIBE BE R
FOME T35 4 R WA AS IEACH F R R . AL IERY b, BF9T T BRI 585 Pb(Mg1sNDys)Os-PhTiOs B i
HA, 27 1k R AR 25 46 AR S AR, 38 XRD ERH PMIN-0.305PT BA 5 76 9 FiL i S AN A] 1 M #5648 IEAC K . 3
T Landau #it, T HIHTHE R WA AP AL, $ H i 750k f 5 AR AG 28R T4 T Ak
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D05-39
RAZMAEM: HkikE
Realizing overall trade-off of barocaloric performances in 1-bromoadamantane-graphene composites
Changjiang Bao™?, Zigi Guan®, Zhenzhuang Li', Haoyu Wang", Yuanwen Feng', Qing Guo*, Kun Zhang®, Yanxu
Wang', Liang Zuo?, Bing Li*"
1. Institute of Metal Research, Chinese Academy of Sciences.
2. Key Laboratory for Anisotropy and Texture of Materials (Ministry of Education), School of Material Science
and Engineering, Northeastern University, Shenyang 110819, China.

Baroclaoric materials have attracted extensive attention for their promising applications in low-carbon
refrigeration technology. Given that the performances of barocaloric materials are intrinsically and even inversely
correlated, an overall trade-off is necessitated. Here, we have prepared the 1-bromoadamantane-graphene
composite (15 wt.% graphene), whose pressure-induced entropy change (75.8 J kg™ K™), pressure-induced
adiabatic temperature change (10.3 K), and thermal hysteresis (8 K)nearly remain unchanged. The
pressure-induced adiabatic temperature change is comparable to the prototype neopentylglycol while the thermal
hysteresis is much smaller. More importantly, by incorporating the additive the thermal conductivity has been
elevated by 10 times, from 0.684 to 6.549 W m™ K™ Such a combination renders the composite represents
state-of-the-art barocaloric performances and is expected to benefit the design of barocaloric refrigeration
techonolgy.

HHHIE Ni-Mn-Sn—Co &g R S/ AN
B>, BhRRTL. k25T HRAR
W& 7RV Tk oK 2

)V A AR A W T AN AT BRI — 3B 43, FLVHFE T A Bk 20%0H FL AR . A A BR AR BE A R VR fes
B, MNATBSRBOEIRRE . mRL ARSI REIREOR . 4 ZIMM R R Sidl A SR, BE kg 150 R
&, ERIRAFERERUR . XELIVNRAE . B3 il S RN S 1) . SRR, TR BAT T A Bk i 1 e A A [
PR TR ANEAR, CLRoA BN A ERASARAR A AL — S R UK. Ni-Mn-Sn—Co 5 & [FIHHAZ NK
TAFRPE D) 58, A2 —JRA BRI [ A7 Tk . PRI, XA BN PUMIN TR =, 3L
WiR N T K, SEMHE ARG R R BRAMREE RS, IEBON R AT Ni-
Mn-Sn-Co & <&l L5k, JR1M0, HEDR M HIE IR G MWt RIR T L 22806 il & & PERE
ST, KT T2 BEMENG SR EAER A B L . AT LG RIE M i GOk RIRIG
Rl FURGSEVEIE R IE CREZEFIMTR . ARG D BOR AR PAMZ O B ——AR T 58 [ 2 ARG 45 77 R 4t
FRVINRL B AR T 2E 7 T Ni-Mn-Sn-Co & 4 [ AL ZURE A, HliBh & 4 5 IR AR AR 47
TGN ZRAL , )R T2 e & e o S R AN WU RS P RO B M U, 257 1« T Z-H AR RE IR &
RIS I R RE o

D05-41
AT IR
B NI A LIRS TiZrHINICUCo &4 iTR AR 55 vk 2k p i i
EER, BB EH Y ESS A ERE YL R L R
Lo AERBS AR K%, MRERL Y5 TR b
2. b R K%, RHE LKL
HA TR BOS A S B T IRICAZ A 4, LI B IEEIR T 4 A 0 1 B R A R A 1 — B 2
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AR . B, HRJERICIZ G S N & R A 0 RN DN AR ek GE R 8. 9
KUTTEARD I, ALGE Pk 5 IR AR 2%, AR DS AR T ] A A7 (0 5 FRAR N K I Dy St TR R ) 7 3
YA . BIRHIAERN], RASBANSEES BT w5, A4 ae% LA AR . T,
AR B % 1451 TiZrHINICuCo milfi & <, R T — RIUNUMAI DD RERS A, G 3E oL s
GRS R, EAME R SRNE . T IR VO T S AN L VA B R A DL SR S R S5 e 1t (Gl 10 73
UAEIR) o IR BN 738, FANESLIX NG 5 i & S SR B A ARG 5, ke f3R I
AT B . P GERAAR . AR P AR ORISR T RN A Ko IHE s RO R R, &
PERE ZRHOMRE R 3 PR AT 57 A 5 1k T JA K] T KA I 0 55 T AN A Pl 7 2 0 7 i ) e e
PR, MR E AR B2 AR E RS B19¢S R PRI AR E RS [FIVE 45 2R
WX HRFE: K. Zhang et al., Acta Mater. 294, 121172 (2025). C. Lv et al., Acta Mater. 264, 119598 (2024).

D05-42
RAZ A BiGHkE
RIS S LB A NiTi &4 R0 - 1L B -t h F 3R
ZEfi A
AR AEED
M HIE NITI ARG A SAAEDTR R AR S 2K S s M e Z2 R Rl R, T3 A2 S B B
TR BARE T —FhokEng, nRE B FESE T LPBF fil#% NiTi A& M. RN . 25
I AE B2 FEAA TP @ E % R E Ni w3 (LCD ghikgRscil. 5K P41 NidTi3 #r
HYIAHEL, & Ni R AR SIS M Ry i 5 1 IRBT AL RIS RO RE T, (2t 1 B S B ERAAAH
A2, JCHZEME T A LSRR AN S5 ) F ) 0 SR L R e SXARF IR OSSR T 1 LPBF % NiTi
G R AR R, RIS AR BR 52 ik 21 958.7 MPa, SRLHIE(HZy 11.2%, N A
i 7%, FEEARRRIEA R EN . ORI 1 A G K LCI TLRR HIiG S 2% JUATTR IR ) e i e
FVETARICIZ G asERIRE ST, JUSEBR BN JTRE T BB AT BN . ARSI SRR K & T Nature
Communications (2025) 16:1941.

D05-43
b 2 S T I P 8
BOLSE 17 BE B YT B & B R SR B NiTi FARBIZ &4 R SE R AR
KRigkE*. FAExt. 8w
M IR TRE R

WOt E W Be EVTRUN & 4B NiTi & &AM A RN Rs, AmiRES &8
TR S, IXWKHIZ) T &S TR . AUl iU L E S48, Wit T AR SRk
I 1 IR, SZBL T AR 3435% [ ZEH R AN 7.159% KBS A N AR, LT HLA BRI NiTi
Gér. B AEREREIRE =4E BN, KINHBEAEWANMNEAEKT W SRR 2 I R &S 7
REER T R HEAT 5940 7 AMEA K IR<001> 230 o JRAL T HUR FL AT S B4l FRL 1 SR 4000 A R A A LA IR i 7
A DA i RS A 9 R, JHERRE R Y R, A BT SRB S RARARE  §5140<001>2F
(ZR50Z MUD=2.97) FI%¢ & IS AR T (0.39) AEMS{EA T RErR R iERe, SRR, B4
HL - S A 20 BT 3 B 2 RCAR 40 AT B T2 AT H AR A 2 [) ST b ks SR B BE 240 8.5%, ] LA OHb 2% A i
Wi, EAFETTm . AFERE RPN, 7R T HE RS LR B 5 8 AR E )56 24 28 f 52 AL
Hl. BT EOLE MEERVTIR T 228 (FeE%F 78-91 Jmm3 FH53 F 300-400 mm/min) 551k
KLz [ T2 B, SEILT ROWH 235 M RE R HE RS . A AU B N B i R R AR M BT SR (T 77
Je AL BE R AT IR A = M REIE A i NITi & &0 .
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D05-44
AT BIERE
T HAABRL Fe-Mn-Al-Ni-Mo B @ERIEZ &4 K% Mo LRI se/EA
WS> M. AW, XEE
VU R Z= WLk T2 2= B

Fe-Mn-Al-Ni J& AR ICAZ A S04 B8 TR0 5t DL S8R 3 I8 i B TR AR AR, R R 2 8 AT A
IR BN RS SR, 1% E SR R AMELLIRAF KRST B BAFAE BRI R I e BT Bl 1R, ASHE 7
5T Mo TG T REAE H e iliE 1 76 B AR 2801 K RS HL G Fe-Min-Al-Ni-Mo JEIRIEIZ &4 . T
PALEE R, FIH Mo TG E I S RAT P2 AR 0 R BN, A e T XA S R kAR, 3R
27 HALN 15.5mm. KJFZ) 95mm 1)K R~ Fe-Mn-Al-Ni-Mo it [, K3 BERE Mo B & A
SCHLBEAS T SRR RU AR 40K B2 AHIIK, BT LAEEE [001 )5 [ (1) Fe-Mn-Al-Ni-Mo H & 75 H SRR 2% 1.5
FJ5 8.5%MM B B AR R . AHEEZ R, RES I Mo 1) Fe-Mn-Al-Ni JEIRIE1Z 6 4 R 3Eg 9K B2
FHAE EARIS 2 1.5 4FJ5 M~7.7nm 38K $1~10.1nm.  AHF 5 NF R Wb TR R EtEfe sl & et 7
5%,

BOLEEF 60NITi & S50 BE S5 M T LB K S Th RR At
HAGHE mE > FRBE
M JRVE Tl K2

B B E MRS W BRI 55 B U & R R J i S S KA IR AR AR A AR Ay« HiR 30
M R RS S ARIAEY, X CR G R T SR . ARG A RN A LB R
BEVERE, AR AN IRk TR EAR AR I, (RAERSN A FREE T DR R et i B
715 MBI EL B . DM ERT8 BY s i B A k), SEa 2R3, i, SR 0SS Ak LR BB
TR e i g P A ) A2 214 T 3K — AT R A AR R ) A () R, GO £ 4 A2 U SR A R K PR 3 7R v i i B 1 ek
PRE, FAIOWZH 235 7 WL R ko AR Ab BE ) FE AR CA IR, 76 H iR I RO BRI 20 B2 AR S NigTi #r Hi A3
PR SURRE, B R I st A o Jpp i R e, 48 il A /K A 35 B NigTig AH ISR/ & B2
AHFLAF L SUREAE, 2 0 o s A B 0 (O T BB PR o R L G e 79 e L 2 L5 R A 6ONT 75 4[R]3
B gk 55 s BB 1 B8R X2 F A R R ]

AR SR O HR IS A B ) 60NITI A & THOGR A K3, £ B A Purhd ERe Y 60NITI Zh4k
AR 2R T S IR e Rl P RN S A i B 1 o 25 SRR B WO IR BT R, R KRR AR IX (1 2 TR RS P
BEOK s o IRIE AR VR B2 U7 W) I R BIBR BE 0 AT, 7RV KIEALIX, /5% FEI NigTig AT AR 2> A 7E NiTi 24k
W, EREAR A TERR A (B, P4 Orowan 34k . Al FERE BE 1T RS OGN R 3 FA H1HE A %,
B A5 T A T, DGR IR R RVA B S A, 7E NigTig AHBT A IR, ST i N Fe e 1Y NiaTi, S 3L
BOR R o VKRN 1150°CHIRE i, SRTH4E [CAE BN 624.29 HV o, A2 IEHOGIRFE (275.78 HV,,) 11 2.26
%, PEEEZRH 0.96 FIEZ 0.39. B, WOGR I KA LAERAG it di R 60NITI JhR bkl
T S I e s 58 RO S5 D S

D05-46
BRASTHRA: Dk
TGRS RAKBE SR T TAARITIZ & S i Ak R
SEMS RS ARG, BRI, TR
[E S iib N

I8 5 R R B SR 5 DA B AT bR A i, X < A R R P RE B U BOR B = R 25K . i,
FEAY) . B 22 55 R R e 0 9 BERMIR A AR R RSB THI A8 . TS TR AR TR 55 R R i
VEVEREREIR AL FRTERIS ARG, DiENLAs NSEZORAR RS SC LR E LA BE BE Y i R A7 S REI. R
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1M, B 2T W 50 R A SR 5 2 T 5 R A2 1) Dy 5 PR HE A A2 SRR BE R R o A 1 IRk gl
KBEVE Y MA RN T RS A R KRR, SelIRos — AR AR A SR, (RIS R FH oK (RT3 A R AR K3
Pho X BRI T T, FATE /L Beta-Ti & & IE T HHUMALELRAT T 9RBU AT O'L IRAAGKBELS
t, SEHL TR T 30GPa S PEAR AL 2 502 Lk AR s HUCAE TiNi Sk & i 7 R 5 IR
WE AR A, FE T IO AL AR A AR SO i S A R, [ AR S v J AR B2 R 3Lk AR R R
FEHL, PTG Gk i 2 0 B i PR BE 5 FE (> 40 MIIm3) . BEEEREE (> 94%) DA RAR R i 57 1k

D05-47
R RHIM: BhiFR S
PR KR RS S F Bt 5T R
REfEI*
VU2 AR

FRAR it HORDREREAS I P AR — e g IR R AR W B 2528 A AT S B FA B R AR A FURE TR, 7 R IR e 3L
A B 7 e AV B U B AT RN M. Hoh, BT RS D RIRAAZREIRICIZ &2, REREEE
P, AERRE VL, ISR SR . AR TARICAZ & S UIAERF A 2 L P 5 K55 A
RIS, BEE RS e S IR AR 20 AL BRI I, TR R I & e A 21508 K, fegtiit
JHEAELLPGE G . it ATARE S s tb o 5] SACEAR RS HARTF AT 9%, R PR RETRIHE 7 SHEnk 4%
BONFBIRE, ik 7RI R 2 R R R, A TiNG 2 Ao IRICIZ & 6 b s Ree sl 7 et
FRARVE PR R 300/g: LR, 4R T — MR IREN I E B S g, 45E 2 BRI SEE DR B TR T
HE AR (R30)/g) SRAGHE (=17 KD RUEIAGEAG & &Ja, AR T A s ST s it
HESE, VLRI ZONZAIR, WA S e ML ESH b B B e ik 7 58, SRdT AR B
i AE S AT R IR R, LTI RAOA R 9, A RCEHURIR R A B S EAT A

DO05-48
AP BhAHR S
GUKEFR KB RIT R
HoR. A, EOERE. Sop k. BKEEE. ARAE*
iR

SEF RE H S RN A HHE B B BT AR S AR AN 90K A Rl iR B4 A S BB A PR RS, 1T AE )
N ARBER T AT R I FEI L o IR R AL A R 2 B M ROR &, IR SR 2R o4
SURSAN AT, R SCIAKRE G H TR AR AR R A o o

BT GUK A LK RIARBT AL, FRATERORAZUR T IS 7 RAPFFRERE: (D KA R RR
a2, BRIt EAT R e T I ) [FPE A0 K df Sm-Co figfA, BLK Z48AH Sm-Co/FeCo 49K 5
B, AUESTIE IR G 58, S M B 2 AR BT RO TR 1 B AR R L. (2D RIS
PEFAHIMRIRAC A PTR (LTCC) BB L& T2, SeBL 1 3R Snm 20 HE RS A 1%, i d 1 H
ARZTEEHRIIN 5 7 51 SmCo5@FeCo AR R SR, RN RS 1 mbomil ) Al s BEREAR . BRI E .
(3) QU IS I I B ARIR G AR AT T 1%, AR b TR R BB AR P A AT E1 oK (0 Bk A it st
SEHLRARIAL, FERT 1 kR AR IR AT A SR TR L o X S80I 7T RO BT — A PR e K
b K AL BRI A S At 1 B A 2

D05-49
AR B
Ti-Ni ZEARIZIZE & B SALHIFE R AR KLY KR
gREE*. WiGEHE . REAR. Tk, MEE. BRR. TR, XIH
VLR R B e 2 B
Ti-Ni F1 Ti-Ni-Nb 2R 12124 4= (shape memory alloys, SMAS) 73 7l 5& N FH i~ )32 1 — S0 58 iR 4,
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SMA. TEARICIZH. (SME) ZEART Af BT TR, ARG E T AF MK E JEMERR . PR S
B IR AR T A, AT AR L 2 T, Bl SO TN AR N (PSE) . PAlIt, PSE ML B A 5 2 (1) JE Al
AT E . HAET, WA Ti-Ni SMAs FHE A AAA/E=F PSE HLfil: 1)E28 FALH]: TSR Hid
e I P8 15 i 20 W T R A 2228 i, 2R TR BEAS BB EG  2) di SR 0L s SRS il 25 R R v
FEHEIE AR BTt 3YPEARHLH: I BAARI R AL I 2% 11 fm B = S L F3 & P2 SE AR TR f5 PSE 1 32 AL
SR, IXLERF IR IEAA R T INRE R 57 (AT IR S NS 1 Ti-Ni SMAs HHEAT 1) TEFUL il
IS AR R G, B S PRI 2SS AR b B AR AR AR IR B R R, IXFER I TSRS T A, B
U, BTAEZE 1 PSE AL AT §E 52 B R 51 AL #1520 o

R —: HA A4S 5 A TN A8 %8 (intrinsic pre-strain effect, IPSE), A WiRkiE. N
T B TRAR AR IR, AT 5 7= AR AT AR 1 Tid9Ni45.7Cud.9Cr0.4 SMA (20 IR T T REELL)
HH it /N TS AR A 5L AR (CR) . IPSE #IERA HBLAE CR3.5 (/NT-FRAHAR AR ) i Bl P F TS A8 5 it
Horp Fes AN G NALES I ) AZIE AR TE . DSC 45 BRI, 55— UGB ARAR I AR A 23 BIRIN T 13 °C
M 10°C. CR25TEM Z5REH], L IRARAIIRE 2R i/ 2 W51, FH 190500 25 28 it A BT B 1) 15 IRAR A R BT
7R T IPSE ML FRNARE, R (AR 2 I T 2228 . 2328 Rl ) gk AT B RS
FEXAE AR T B B 2R S804 T B NA, SRR 1.

BFFEHER = H AT 224 Ti-Ni-Nb SMA () PSE IHA T & Nb Bk B AR, YOI Fld v 4s
TEAE 5 [CR RIS Nb F50RE 3 [ AL (351 N AR GEAA S, 177 2288 T 7T Ti-Ni SMA H PSE #Liil . AHF FLid it
CRx Ti44Ni47Nb9 1 CRx Ti50Ni50 [ DSC &5 xf Lk, KILT TiddNid7Nb9 #IE T Kb PSE %N, = ik
AL 5T : 1)Ap BB KIMIE(CR10 A 175 °C, /& Ti50Ni50 [#) 206%), [ AHAZ # J5 56 K I 1E(CR10 Ay 195 °C,
& Ti50NiI50 (1] 224%); 2) FWHMpsc.p, B AIEIE(CR10 Ny 36 °C, & TiS0Ni50 1] 514%). SEM SR IER
B, BEAEAFLERIEIN, Tid4Ni47ND9 H I [CARER 5 1) B A4/ 22 i 56 B2 2 b m,  HAR @ IR 0 R B I
PRZR I 8 BE RGO, 31X 43 ) 5 B IPSE A1 2228 @ AL KAk PSE A Tik. SR, XA PSE HLEI#E X fe
SE FWHMpsc.po 18/, I EA1E FEE AL PSE IR ERIA . STEM £ %M, EAFLIEREHE Nb
TOORE 55 B0 I 15 A B BAR IR ELAE R, AR 6 72 A T e B S, LT 3 P Tt o 5 B B 1 v
BN IX AT BEE T35 Sdistob - Odisto (Nby 23 AR B HiE 1 1 BRI RS e AR E S /2 33 CRx Tid4Ni47Nb9
H KAk PSE 1) 2R A

RIEAEFT, TiNi % SMA 1 PSE HLHI AT A N =Fb: 1)IPSE, VA T J& F 205 () FARBEA . 4 72
M) P~ LE (0 R R AR AR N 75 2) 2220 s IR I RS ATAE T EQAAREE 5 A 28 R IR PR g s 3) DAt (M 4),
VA R T (X 4 ) 7 A 0 i B =) 3 S 03 - 0 T8 A% Nb BURLIF Ti-Ni-Nb SMA, B 7 Ei& 3 i PSE #Liil,
FORNETRE Nb Bk 10 55 58 B R BN 113 . AR TRIRAL T % SMA 71 PSE AN, SME [ FE A E
fi#, 9 SME MR —E LIS

FET YRS T R Sl B Rl B HoA% RS
BAPTN*L. BT 1. XUBAE 1. Tk K3 2. Bk 2
1. JERA S R K2
2. JET K

IR FANEE AR TR KoK A A 2 AR i s R AN AT Bk (A B T, LR RS
FHELAE FIAE 22 Fh A BRI B AR o R 8 RO SRR, (A B B . 20 i) DL S i 1 R A 5 3k
J&. R, EETAMIR S TR RRB R R R AR R A AR R R, R
T R A ) 2 RO R AR U VI T A s, RT3 12 W7 5 A 55 0 5 75 T JRe 30 ) Bl 900 2 FH T 55

BAVEAERIF R T — RHNEET 5 TR IR I8 e A b 22 PR R B A B ), IR Rk LN FH F e 6k
i R PR R R G, NEYIRS T IR B BT 5 M SR TR skng . FRATer e T
—FiE FH ) A B R R AR BRI 4% 071, DR R A RO A R ) S Re RS . AT, FRATR
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R B B U AT A G, e T ) S R MRL, S 4 TR AR, M T T T
S BRI ' T AR A AL RS . 1% )] R A KB AL TS R DL R e e 1, LG PRI & 32
CFU/mL, AT FE A S Bk B W IE IR E (29 400 CFU/ML) . fEUCHEAS I, FRATT#E—DAek 1
ZI7E, PR DBR IS SR (HRP) FI4-iMiE FEEH (BSA) AR E &8 gedt b kl, A0
JIRe 7 3503 B 1 o s = 3 R e s T o A S B B R TR BR i« T3 HRP/BSA & & Bt A% 8 vl T s R A
JEE S S A A, R PRIA 2 8.8 x 1076 Mo BbAk, FATERE T —FE A E R B A, @i
WREE 5 AR (RIS 2 2 1 -1 2 T AR A R BRI, SEE 1O A S i —— i A ——)
IEREIERT I, A PRAK R 3.75 pM, WIS 7L A 0 R IR T AR . AERRIRIERCAA T T, 1A
KA FB, e HIE R DR B RE B L, F TR 255 B e B kil o R 1 22 1 R A%
SRS IR e ORI M RE, AR IIFRACE 2.8 nM, B RIFIISEAHTE 1.

ERTT S, BTV B ek nT i @ 1AL s, s FIB I AT S5 5 L AE 0
WL IREE b SEATUE EL A PTAA Re AR ) RS £

N2 RESH TR RERRCIZ R B SR T
A
PEAE KA
ARCIZ SR ESMEHEM T EVIBRST . W5 e RS S OUA & EE N AT A, H

A AT A8 FEIRICAZ T R S ARHE R TR T R ARG AR, SiM SR . JET 0, A
WERARIE 1 — P 3 2 UL S5 Bt P RIS, il mE e nl AR ARICAZ S R R A h kL. FEROUL )
TACE L, @ s IR T, FDSURFE NN 2R G, B seBL -2 2 RS
2R A R, AR ST R LR OAOK AT SRS LA T R ) S B 4 . BT A T IRICZ
FHREEMEERI T REFF AR RIE B AL RE T EZEORI, 2 P G HIGE AR T
HRPRLEE R, T8 A A BT RN S0t 7 APRHL AR AR TV RE . e, AW FUfil e 1 —Fb T IR
WL FHREEME . HERRMAEARIAETIRTT I 19 f%, BSE>104 S/m, JEARE EZFTZR KL
H>95%. WA ENAEZ, iR, &S a eI IR IZAT RIS & 8 B s ) ] R IR 3
HE SMEHRME 1 AT R A R BT IR i, AT TR 1 Tl R R R RICIZ S e B
ERPEHE S Th B8 T g A% X HL A T-H0 D7 e P A AT 2 S A% IRl L P R R AT 1

D05-52
RASTMARA: Ok
Tt TR Bk FEL A TR B KA S AR 5T
HEEL*
PHALH te Jm it e b

FHEE T IR Bk A, st P8k B AR R e N St TR R P 1 BAT e B T R B S O R P AR e 1
/NI JE R IR BN AR e ik e B S R S R SON B AT E TR . RN AR PR 22 55K i
PR = R e AR BEAT R . ToiR A S R B R A 2 FRE NS R B A, AR B AR IR W Bk LA 48 0%
KE I SR T AT 2 o (E R r R e S G e 5 A st Pk P (AT FEAE N St PR Bk FUAR (R A A ARG 2 o ASTIT
TR T-BL, 3675 18 R IG5 2 P AR I GR RUBE R AN ST SRS ) =R R AN, (= A A2
TR RN L SR PN FRLZ RS AR AR AR BR AR RO D, SR 1 st TRk AR DL S PR RE N B IR B R AR BT R, 48
N TR AR T =ANRHILIR L (TBy T TE), W [8] 52 A EUM A8 i 2 A0 F kN st gk i st B 40 AL
i, it 2 AR R Bk A EHR R 1 3
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D05-53
R R kR
TiNI/Ag ZEE IR D KA AT s AT 5
PUNE . SRR
W& 7R Tk oK %

TEARICIZ B eV LA v Th 2R 3 AN Kt N2 ) 5 A, o —Fh B RSt R O 2E 9 MEMS TR E)
FEAEL. HIUA Y TING FRRICIZ A SR E K (20-90 GPa) 1E AW A 5 51N T B 5
HAMPRZ A0, ARG DI e 5 2 Pk . AW FOE I B AR SR TINAg 2 ER G R, 1E
MM RE S BT RE RO R ENE . KA AR R ) R R M R G . 57 R 454 2 )
Kb Ag JEFIRCK ) TiNi BREALE . £ 52 R S5 T, Ag T2 SIS IS R A 8 N A/ R TiNi =,
PR T LN A RS A B A (R S 70, R B S I SR RTAHAR T AR 1 RS LA
RULFRIERR . JAh, &5 Ag GUKMIRLI Ag VR KB Ag BT, HO R 0 AN <6 0 ) BRI
B B TR . R A 3 A B Ag T AR TiNi AR T, A KATIRERNAR . P Rt
T EOXEN A R B TR AL T ERR A

Pr AR AR TR 3 TiNICr & R4 R G HiasaiHae
TR dAE
W& R Tk oK 2
TiNi 5@ 220 R RIS B TR Gl aXaEh % S0k /N2 18] o B AT T I R 2 P i3t
11173 SR 2 PR A PS5 A ] HL R 58 P B B R B K o AR TR S i L 77 I 2K 535, A TINCr &4
SUNTREC A AT AR, 8RR Z RN RO F7 4% TiNICr & & AT AR F . ARSI R A5 I 2%
JS2 3 BRI INANR £ B AN HR ] R T R A AR (R KR, I 2 S BOA M A AR AR (A A AR R AL R PR L 2
FEOUHT HANAAR KT OB 1 A B A2 37 2 300 AR AR s A A PRk g5, ARG OB 7R SRAG S
SRS E PEA R AT PR R AR (¥ TINICr 465 A3 840 TiNICr & e AW B2 AR S) 28 S5 AUk 1 L S o

B

D05-PO1
B KTHAR AN R 18] 520 77 B e LV o SR e ek A
BT R, AdE, £RE
PR 5

BATAI R EHARGARE - KL B e S 8 77 1) 22 SR [ A P8 ) R IR 0 5 £ 25 Al Fg T H T ] 1)
R TS Horf, MR Y (LCPs) DR EL AR mi ML ANAIC 57t ) vl 10 FE A2 RE 0 6 8 RSBl 4 SN FH T2
TMAE LCPs A4 51 A i S OB} AT DA - Hoz ARG A% A JR) ik A R Re %k o AT, TR HEHL Ry T i
A2 (>80%) SIRIE N /) (>0.35 MPa) ) LCPs & R /3Tl E KBk . 4SBT 7T LL RM82 il 2t MXene
[ IS 78 24 )6 i S 3RO} e 3 9], 3 SR S AVE R 1 T SRR (LCPU)/MXene Bl AZ I 45 . A&
B VP R T i 5 MR K ) 2 o P58 B (0 W R R85 3R T 17 SRS 1k e (BB /734 0.91 MPa, JXZ) N AZTE 88%,
MIIRE S8 546 K m=) o RIS AEhAYE, RN SEIL 7 AR R4 SR RTR] S R gAE . X ANEh A e Y
IELLAMCRIBCR AT e s HEST ARis 3l I nl sl B B SR 3700 (5 IR Kk Az sl . iZemiN LCPs B4 41
BHEN LA AT AR S5 AU R L R 2 A S 9 7
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D05-P02
MBI BARRALT RIS NITiRRIZIZA £ LPBF TESHS B
eSS e
AR AR R B

POk AR IKIERL (LPBF) |4 IR IRICIZ &6 (NITI SMAS) FERT M R 5 By7 S e Bl i EOR
B, AR, FTENPRI G AT RS AL v S Rk AR, R SRR R s> . LPBF T
ZHBBRSHANRE, 2T 23 ORI 195 s EE S H L, UIZR 1 i 24 H AR REROBLES 22 S B
L HEEEE . FHETREAES UL, BT AER TG ML RETE AR, CIRECH L. WRPIhRE. &
TR ESE. BE, FT )\ SEIn 48 I uEiE sl 7R AT S 52 0Re . 8 2 B iRiiiL,
e 1R SEOUERE R RIRAL I T E 28, BB REPURsEE 78338 MPa. FEfH=R 13.740.8% S1KH
iJE (15,1 KD MFTEIZS NITi G4 WG PR 1L IR LPBF T2 i R S, 52
i)

TURREC

D05-PO01
Fe83Gal7 A4 NER N /75 H FHL B HE Re R 82
a8, RE* EIRT. R, St
WERH TS B A R AR Dhae R 7t e

Fe-Ga & & —RMA Sk B A& 4, HIHB MR RA mfse e SRS R B8 I & 55
FEPE[1-3], AT T A . JRIRATIR . A9 2% I <100>HY H] [ Fe83Gal7 & 4xftIFH e (H AEiA %) 0.068[4], =
THEAA (0.01~0.45) FIZE A E A4 (0.01~0.53) [5]. R4k Smith-Birchak #:7%Y, [H e RE S5 HER
g R RIELL. SN2 IK[6], BT Fe-Ga & &I BHERE SHILE M. WEBEEEER DM, wi@
RS T Z PR m G e e e . AT Jeifiid i )i 712 2% B <100>F A A i
Fe83Gal7 &4, X HIATARMMEIE TZ, BIENEE Fe83Gal7 &R EtERe. 4R B, DS.
Q730. Q730+T300 A T300 i{AFfBHJE (5 %4 0.035. 0.050. 0.078 F10.054. Q730 i FERH JE M REMR T
DS WlFf, XRFN 730°CH Kb 5, Gk 7T RENTLF A2 M, AR TS 4artae, (E5HEHE
Tt 5 Fe-Ga A& MIAHE T A1, Q730+T300 MIAHSE KN 5 Q730 W FFAHIA], 1Tt A Q730+T300 iAE M)
FEJEPEREDL T Q730 MY Ji R A2 iR K AL B FEAS 1 & rH NN /). Q730+T300 15 T300 ¥ X JI#E T-AH 4
FIANH, Fe83Gal? &4afreigvHitfert, &4 D03 M, MAMEUH4E N ABRFHE, SEHEHR
R, 5 EFTIR, JERDE M A T 2% Fe83Gal7 & & A S F RS /NN N H1, A R T4 m B et fg

baer

DS: Directional Solidification (5 [r]#E[# ).

Q730: MEIRLA 10°C/min FHFEZE 1100°C, {RiF 1h, FLL 10°C/min BFIEE 730°C, {#iE 3h, 7K.

Q730+T300: MZE L 10°C/min FHE A 1100°C, fRiE 1h, FLL 10°C/min FEIR A 730°C, R 3h, 7K
s FLL 10°C/min FHELZE 300°C, {#i& 1h, BFEFAHIEZEE.

T300: M ZE i BA 10°C/min FHif 2 1100°C, R 1h, FLL 10°C/min F£ifF 2 730°C, {7 3h, £ LA 10°C/min
P 300°C, {RIE 1h, FEFAHEEIR.
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D05-PO02
LT Y IR B A% RIS ] % A M
AL WL
Hh B R BE S M AR AR5 GORAT LB T

LR YERNEN AR LR SRVERT R BRI LSS, AEOR AL A SR 7 AN BT S e 8L Hh EOR T
730 AR, BUA AR E LT 4k S A i) 5% BORAS 3 ZARM T 5006 5 T T3RAE, AFAERCR AR E 1 2255 ),
PR 7 HAHAER o AHIE TR T IR e T 4EAX S s RIE LA 2, deih— B i R 48, @it
BB AR TE S R YRR e A A 5K 8 e KRB ARG e PEAE L. (Rl  JE Je 2T 4E i S8
KIRFRLFAESE R B TE S SR IFRIT T, AT AR LT 2805 250, RTT LT 4EgEh a8 R e 45 44 (X 3K 5l
RORAFENE, IR REHLE N IR . AW SN LT AERNEh a3 (R AR = 4R it 1 Bg SR AN H R
SCHFs AR SEANEIRA UK 5L B B B 5E e fil o
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