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MERS =0 A e B AT R R R BRI SR BT IR AL TERE, A AN = iR A AR Y T AT
. Mz REL, AL B £ . HINDTaTIZr MEM = i & & 5 A R =R, (Hs iR g E
FAREMEZE, TRE RGN . ARHT AR 2 L IUE R il 45 A1203 35 HINDTaTiZeV XMERE Rl £ 4,
iR ERE A1203 S EIENMIEK, 4 vol. %A1203-HINbTaTiZrV & 84 il E 5 BIEML G, =ik
JE ARG EE A 2700 MPa, BBYERAEH 6%, 1 1000 °C £rEF 693 MPa {YH AR [1]. Bi)m, 7£ HANbTaTiV
MERE AR B B IR I N JCER, 7E BCC B A i FCC eI, (HENBTaTiV)90N10 A4 1E 1400°C
NREE 279 MPa B R4S ARG, A HENDTaTiZr ZRMER R & S DU R PLEREIR R [2]. $HXH
e (PR BE R E A R & 42, AHIBGESAE WTaMo &4 PRI C JTE, il % i BCC 4@ AL 4 s 7
A28 HCP J FCC BiRALMIHH ) W20Ta30Mo20C30 4, % E5 Ak 2000°C "1 He 45 i i 5it B2 75 PR-fF 222 MPa
[3]. %t AHIBAdA vt~ R A PR RE R T R A i a4, TR R BRZE R . =T
TRAT S5 SO R T BT 1 IR AL 2 AR R AT B o v 0 5 22 D IR AL S5 28 AL, DA A
7 e T ME AR A £ R I T BB R S S BRI

E04-04
SeHt R M G SRS R0 E R R R EN
Yunbo Zhong!, Zhe Shen', Biao Ding!, YiLi', Peijian Shi?
1. Shanghai University
2. City University of Hong Kong

Bioinspired hierarchical design demonstrates a promising microstructural solution to circumvent multiple
intricate property trade-offs in artificial materials. However, it remains extremely challenging to tailor structural
hierarchies feasibly and synthetically, particularly for bulk materials. Here, a counterintuitive strategy is
reported—exploring multiscale microstructural heredities for highly-developed dendritic hierarchies in as-cast
bulk alloys. During optimized thermomechanical processing, we carefully control these dendrites to be
progressively deformed, elongated, aligned and refined, rather than completely destroying them as in conventional
alloy processing paradigms. As such, a hierarchical fibrous lamellar (HFL) structure—resembling those of shell
and bamboo—is controllably designed in a technologically-important CuCrZr alloy. This innovative HFL design
promotes multiple synergetic micro-mechanisms with sequential multiscale interactions and salient biomimetic
attributes, thereby affording exceptional multifunctionality, especially record-high strength—ductility—conductivity

combination. At more fundamental levels, multiple previously inaccessible deformation and reinforcement
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mechanisms are activated by exploiting the HFL structure-enabled complex internal stress condition. They

perform and interact at multi-length-scales from intense diversified dislocation trapping, massive stacking-fault
proliferation, = 9R-phase-assited  nano-twinning,  self-buffering  shear bands to  ever-intensified
hetero-deformation-induced hardening. These scenarios even create superior, strain-rate-tolerant dynamic
properties far exceeding conventional homogeneous-structured counterparts. Dendrites exist ubiquitously, yet
generally undesirable, in metallic materials, whereas our ‘bioinspired, heredity-derived’ strategy

counterintuitively utilizes them, realizing unprecedented high figure-of-merit multifunctionality.
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HT B EAE E R E ) R AL SR BUE IR S LR BT 5T
ey, REAT, i, X
LR SN

A A R EY A E . IR A Ay e, VEEE AT A A HL A e mr st SR,
PREEATAEBUR AR, FLBBRIE RN —, 2SRRI I, HRSEE AT 26 TP A REsE A TH PR IX
BEXFPERERI M, AT A T AR REAN 73 e A RRE Y BRUE . ARG se i ik IO 3K, B (A Be et
Wl A AN AL . AL B, HIRAA R B R RIS . AR A4 i B A
RS, 2 2 A A 8 2 R [ Y BRI i R B, — D T B ) SRR T A 22 e W i o B e 4, DR 4
LA F—J51h, RIS D) TR Y kiR, ELZ A AR 2 05 A SR o b A 44 22 e
P 2T N . BT AR S R 5B 65Smmx 120mm = AR S BUR R, AR AR TG
T F R DL BREE, T AAA SEZ 7E~700 mm KR AT HR B OUR  (ng/e) B A8 — 1
T RAREAR I 2K . 2B ) B RO A 520 A ) B ) T e AR A\ B e DR TR (IO o SR, Bl
SRPBAE A BT T3

E04-06
HTZ RS &R B R EPT 5
bras, BT
PEdL Tl K2
PASTCEE . oA L2 O T SRR 1Y 2 (R PR 5E A T 57 [ S AR T 8 8 e i S 0, <25 1) 4
BEREE 5 ER AR B A 5 2 R SR BASOE AT H 2, 248 A 2 T BR5E S A S T R
YA PR AR IR . ARl . I DO B IR ERE . BT 45 (R BRI A A R [ T 78 A P 2R B AR B 4k
R MRS EHR ATA A T H L 2 A A2 0, il i EEOR I TR A SE e, e 2T
JEICIIBE I 325840, SR R A MRS S Jm ARl . LS PEREZ RO AH S UAE, EEAN
FEAAE R A B B M BT . SR & A Mg [ B MR . 7 — PR P o e [ 52 30 5 R
EIRIREA R T A X DU A7 T BT ST ST R

E04-07
T R RB GG BR O & K R B 1 4 T
IR
HRR AR B

Bt e HA AN SR, EE0E R R B IR I PRk 22, S EOE NG i bR
A SR S BRI RGO E 2 . B R, S — MR A G ik, TEdGEEE G &M
[ A i A I S BRI L, R T — RSB A S R B e 4, O B e A 0 AR B o A
350MPa, FEAEMIFAAE] 10%, ARET HENELE LEM, RO ESEEERABFRIE, =il
5 Z WP ARAS RO, SCB- . AR TR R AR Al iR . BGREER SRt IG &
Frita il o, ARSI &Rl s TR, T AR R T AR B A il K % B
Wk, SCBLT RMBIR Y, FFIT A TR R e 5 e 85



TR 2024 BESS — Jm tEFLADRER 2 BO4-Jilb e A2 5 HoR
E04-08

et it B & SRR E H R TR
FEE, RIFT
i3SI
R AN A A I, HE e AR AR R B S AR, (R B AR A . A SO R
RS Ag-Cu A4 37T T B M ERVE g E, &ZBICIeEM A E =0, W RE R
AR s EaA 25, Jdih Ag-Cu A4 HIAEBR-Cu M F BLEE A o-Ag FHEER, T34 Ag-Cu
AT Ea-Ag HEFEEEAEAHLA LI, HHERY], JIL8 Ag-Cu kA ho-Ag 7EB-Cu _FRy#flf 2
y 85°, ML dh Ag-Cu JE1AH1B-Cu fEa-Ag WMl A 103°, RBla-Ag 7] PAVEER-Cu A, {HB-Cu AHE
THRa-Ag, Ftbde s HA 28 A0 AT DAEIRAIAEAH I A BETE E A H A, BNARTEROLE. X—Hig 5H
bl it R R LI A5 R AR — B0, HEEE GO, SO el =28, i HoR - [ T B
R 4 - ] 5 YR R )R 6 R/ INRT O 2 A T 3

E04-09
A] PAERBERGE A APRHRL V550 T A #45 E P
B, MV, MR, TSR B, R
1. _EiSGE R AR R A 5 T AR
2. TERHAMBHGHEE IR~ B
Wl Bk A3 I S Tl AR b RERYHES), BEIRTRR H s, EAP Rl o U (il 5 AR il 2K
WERUB IR I, A 7= S h N Re i B, MBI, Wl i BAc R &R, HE
MRS, BB, Qbf GRS IFa It & . Wl s G A, S ST o R UM AL e 4tk
WAL RIS, FEEZ T L, SRAPRHNN e G esE, WA [ R &
P L £ AL, RPN R A A . SR, S ARABEEREEHT AR Ik . ZR B AN A R 3R
W, SIEMERRERAE, JCHRE G SR ARG 12, B E RO, B 6 A
MCAEEE, X 2w I ERI T, BRI E R 2. AR50 BRI HILEE K e [ 1 A4
il %, RAFAHESTRGE XRD, SEM, K, QAIMASERAETBy, Zeer o BURIHARDRIR,. IRA 3
B ARIAR . BRI RN M RE S A MR RE R SE I, DAL PHAE 6 SR AR s S 24 T RE -5 B R
SRR WA Dy SE DA BN Tad R 8] ) SR 56 R R GE L SAALS . SRS . B AT . AR AR L
SFHIMERPLE] . ET B, MRS s R, fet TP A RO T RAET: 1) DASS
BB G SR TERE, BIpPRE AL, B =24 2) RN A48T (uni-alloy), Hf
) B — R R RE S R A ) TOLRPEREZER, 3) MR A &wIT, AR HEEE A, A
FEAEHR AT MG ER G B AR A0 T T Z 3 PR e M S0 S .

E04-10
AR RS S EHMSET WC/Fe EE SHRIIMMALR . 12t RER R
MR, AN, KK, R, IR, AEA, BEE, KU
IR TR

N T R ERURIG 5 Fe BeRIZE GMEHFEE G2H . 2RI AED S BATRE SR, Hl4 T
AN R EE AN 45 o B B il A, SR S Stk il o8 1 A A ORI IG 0i S B8 5% (HCCI) &
ArEL R T RS (SEM) . ik (EDS) . XS4t (XRD) FIH FHHUNATS (EBSD)
9T T WC/Fe B AMPRAHZLS . WOU AL 5 BRI HAT Ry, FF LN T A [ ot ol 414 B JEE G5 5 b i
FER = AR RVE A ERE RS2 . 45 R R WC/Fe B GAPEIE2H WC. a-Fe, WaC, FesWeC Fll M7Cs
L. Bl WC B /- 3gin, S PPRHr BE AR AR S S s e 3. BRI R B3 7R 0.36.,
0.52 1 0.26, BEHIZAHIN 1.52x105 mm3/Nem . 1.24x1075 mm3/Nem F1 1.57x1075 mm3/Nem, 5IHAhS %M
Fo, ME GBI 40%WC i BARAERMIENE. toh, HE DRI EEEM 2.5 mm 3 E] 10 mm,
WC BURLI A R BTG, W TR H B S B SE R 5 N ds . WC FI HCCL ISRy B N LY
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A RARFUEHT 31.8% I E] 41.2%. ARG AEEEE T WC/Fe S G APRHI EEH A MR B e8]
JEsE KAk Y, BEEEE AR BN 0.68, 0.67. 0.54 1 0.62, & Ak = A RHER 5 1Y 2 0 35A 1 2
e, RA RIEA RS AL S EHE, 585 2.5 mm ML, BEJE 7.5 mm A& G MY K B R/,
BARS WC BT 2 M a2 & KA, Bl B0 G S G2 S e, ZameinEE S
TR PP A A

E04-11
N % ZrCoSb EH1E 4 half-Heusler &4 P M BERFST
R
RIEH T K2

AR, PEEHUR A TR R TR, BIUmAG Kl B =50 2 — g EaE H THESNA
Fsty, HRKEHEABREBRE T, 8 LT B HE A . B eI k. Bt berm)
RINGE, AR PP RS R RIHT R, PO R T DASC I R R S IVRE R B I . FEARZ AR R
H, ZrCoSb % half-Heusler (HH) & 4x th i @ i e PERML S 10 J1 24Pk BE,  E80Ch H mil s 2 N il 5
iR AR 2 — . SR, BT RGBSR AR A DA BB S ) i Ag VSR 330N B ZrCoSb & HH
AEMITENRBEET)—HATARGAA, VARt S, e et BALE s v
HT Mk gz, P btigat—2 K BITRE T s, BT, A SO TR0 - b2 iUar- il
AL -FrEvEREE R BT S, Wit 2 S A4 . WE Ze Mm A . 2= EA BT RIS il
£ = N AU ZrCoSb S S HH A4 . 3 BB 45 BE TH 3 S BR o 4y 5 B 2L e B AR B DA S, VL Nb
Ta Fl Ni fifi 42402 R s LRI s, AR A R 2ot . BRZER IS 37 5 v S B DA I &5
AR, AR SEEE NEY IR SEER R T HA NS sl . BB R IT

(1) BT Ta. Ni jCE LB [ H & 446 HI0.75Zr0.25NiSn0.99Sb0.01, 5 11 - il £ H — Fif 57 784
(Zr0.88Ta0.12C00.88Ni0.12Sb)1-y(Hf0.75Zr0.25NiSn0.99Sb0.01)y M A1 @& % HH & 4 . 5
Zr0.88Ta0.12C00.88Ni0.12Sb Hif HH A4, AU HH & & i db RO T 20— A8, 78
923 K B, B o@m T M & B X B W O H H M ot H O
(Zr0.88Ta0.12C00.88Ni0.12Sb)0.9(Hf0.75Zr0.25NiSn0.99Sb0.01)0. 1 XUAH =4k HH £ 4x 11 b& S %% % 2.87
Wm-1K-1, I ZT 5% 0.38.

(2) BT Nb, TajuRILBIE, WitFFHIE L —FEA Zr fE AU Zrl-x(NbTa)xCoSb H{# HH £
&, TR BRI AAS . 28T . A0KEE . ORET I AISE 2 RBEERG, 7 923 K i), SEEl T fig s
Ry ZrCoSb [ 7.55 W K-1 m-1 [ % Zr0.6(NbTa)0.4CoSb [ 2.76 W K-1 m-1, #p#HrHH, AR ImE
RHbAE = T SRR R IASMOUR AL, WR T RISS & ) R i g e, AMmPEAL T A 3 B3 AR,
B4 T Nb. Ta LB xf i SR04k, & RIIFERFE FH ZrCoSb 1Y 0.13 x 10-3 W m-1 K-2 £ F4 &
Z10.8(NbTa)0.2CoSb 1 1.66 x 10-3 W m-1 K-2, %4, 7F 923 K A, Zr0.8(NbTa)0.2CoSb &4 1JI&(l ZT ik
% 0.35,

(3) H T ICE AR AN E R, WIS — AR Ze A7 i BV BB R R
Zr0.85-xHfxNb0.15-yTayCoSb Hii HH &4, JiT Hf STRGIAM RIS 5N 1508, ARSI AR
FLBTHUR, ST Zr0.55Hf0.30(NbTa)0.15CoSb HiJ# HH &4 df i #v S 28 1 KR FE AR, 38 445 Nb
Ta JCE WA X & B R &2, 7T AA P IF o e A RE i 8 1, AT ZE 923 K I HF
Zr0.45Hf0.4Nb0.08Ta0.07CoSb H HH A4 i K% E FHFH % 2.11 x 10-3 W m-1 K-2, %, 325 T
TEIRBN T B OE 4 . AORAT IR A A S S | AR RE A 8RO, SEal T a3 D R R i W A Ak, 78
923 K B}, ¥ Zr0.45Hf0.4Nb0.06Ta0.09CoSb Hi HH &4 HIE(H ZT $#27+ & 0.57.

E04-12
P85 R 3h 12 S AR 0T 3 AT
T, LR, JEEN
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Xt /38 S v 3 A 4 8 g 2 B AL I RERT 7 A TR AR JBE L 12 1 B0 Wi 5 AP A gt 1 A5 it A K
B, SCbBEE SRS WA AR & SR A ROK-F. =W TR B, BRI A 8 s e ALGOE il
FEAY JL 1 G ) 75 SR S AR B2 TR A — N EER PR AR . ABFSEDA Ni-Cu BEZLE G0 61, 13
TIEA RN B e v U [ A 1 14k T T2 A% B0 g 2 1 A K Jn Se G I R T e 1 I RO 70 #r
RN E L G AR R e AL 580312l Dy AR AU ] AR S S SE 0 AR DERC ) PE0 R8T, WA T Ikl /A A T
TR R K ST B3 3 A R IV BE R AR ALY, AR AT T TCAT A ST 10 11 A 5 T Dt 7 B BT 57 ¥k
S T IR AR A SRS AT R BB AR AL, A 1 it PR IR I 23 PR D A s A LR

E04-13
o T £ R I T R P AR DT U
kS
ERGISEPN
E04-14

DAY A B A K A SR TR 0 B SO R K58 AL ]
WZETT, XIREF, #EARK, I, ZE)

HMREE
BB LR G E T SRR A, PE DRI T A P rg . 9K RENS (225
PEBEEIHE, (AGORBIRAL 7 A, TERAHRIE, RIEBARBR A S HIR B G SR, AR TAER
BAESNUIENG, KITH BB BEIAKREAC R, AR T YORBRLIMA G SR XTI Zi55,
Sy VIR SMERE . $ th 17 30 2 A 000 FEO 2R AR ABUIE P ) 45 B 4 SRR 2R - ) - g MRS BE — 1A
A, BRARTIR 0 & S B AHAS | FEAS T SRR i AU SR BIAALE, $B R g R BRI
PR P B R G S BRI SR SRR B AT ISR SEBUAR B 5 2 P ) R 55 T
N e B B AL U BRI SR B A — PR AR K B BRI RINE SO R DR & K R S5 5 T ™

. eI PEREIS — B SEIR R A S B MERE AR MRS

E04-15
o5 BB ik e S04 F T BRI AR BE AL 4] K 2
TRBEIE
HMKREE
MH-- N Z VRIS LR G i IR0 . FRE5Eh . TP/ ROTHE . SRR AT L A Al
ATt AR 26 0T A S O A RS EAT JUE . BET i AR B kit v VRO I 4 e A R W 22 5
RS HAR T, MEAERRRBOR, Ufekeh iab SR, AP 2T B, 70 R4l
L], TELRFREAEIE . FITER R TG SRR it.

E04-16
e
R
HE R B BT
E04-17

T AR ity MR A K B LA SR [ P BT 5 R P
F¥ET, L2 RESEE 2 N IE!
1. PEdL Lol K2
2. BEVGMZR SR OB B A T
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¥4 (CdZnTe, CZT) @hiABOANE H IS BHE R iSRS R 2 —, BT AR 3%
Mg RARERE PR . BV, (EHEEI0N, R AE B S E . [ R ARy 2 A A s B
Sz, AHR CZT Mt s, JTRAEZERIR, 4T B HAE N, AR E KB R, bR
AT BRIC AT 22 e e Bd R dbAT TR, 345 T =Fhdl 9 iod A i o B RO RLAEE, e Tl
ABEHIXHL (ACRT) My, FHRRGEREMAR. fiamiEREREY, WA CZT dMikt
Kol s B, FACLBT 2 Je A 4 ST AR R Az s AR . SR B AR i 28 O 0 B 1 B AZ AR AR
. ORRNE . BRI CT 45 [ ZH R TR ] R 28 T 40Tk

E04-18
BLEEH SRS R R RS G SRR
Zhic
HPORA

Wit ik TR AR R AEBE & & B O P U T T BOR, AR T B D8 - R AL il A R LB &
EIMERIBITTIERE. RO Hil A R PR AE Me-8.5Gd-4Y-1Zn-04Zr &4, ARG T EMINELAE
BRANZE T - R A PR B o453 £ 42 Mg-8.5Gd-4Y-1Zn-0.4Zr {53z i1, LPSO MK Jy=A P RE S AL
s AR T EOHIE-BTE MO - AL R A U T L, s A P68 A F] S10MPa 21
Mg-8.5Gd-4Y-1Zn-0.4Zr £54x. NJamEREEE KR B6 & SR il £ 0 T 585 B2 BB RIBe AR LR

E04-19

R FRORAE T B8 & SR AR BEAAT N

T, KER, BT, BEEA, ERE

REFT R
TR/ e JEORURL I 5t 462 J A B A B PR RAT B0 TARAR I, VBSR4 P 0 T e R S ) st/ 4 K

TS VRE 151 2H 2 11 P AL H S B AR TP R RIS ol 0 K JORE HE 5 < JeR B A B e T e A ) o A2
KA IHAL AR BRBE TR LI, eI 2L R A AR 7 T AR 48 5 B B L AR E B2
2 T B RORLAE R BB B R AT, i R R GT =4E CT 55007 4D W AR BOARAE 7R 57 o b £
BRLAE R Mg-Zn-Al £ 4 5E R = HER0S S R BT 5 Sh A A A, DA S 8 ff L i s Y T AP
X A R A SFE (SRR . SRS . AR RLEERTEARSE) BOE RS LK A, &
B (1) AR I IE R RIRYE A e (2) IS A S TR BR ) = et b iR A4S, AL
A GKIBORE S EORE AL AR A S ARSI B TR B A S B KA, (26 A @ bR 941 (3)
AHRIIURL B TS IS L) AR5 T R (4) TN K IBORL RS 75 I A1 2B 4 ) e ad R A TR A L BB 1) T2 FC
(A ) 5 L AR P B B

E04-20
Fidw &R BRI SRS IR 0 T
2, Bk, XEF
R BBl S T AR
BT PREENI RS & R AUS S S, Sl 17— Pl 2 X il 5 A i B 7 A 7 3%,
PERICRIE T fec-Al Bh b 2RI AR L LTI AL . NIREEH S RUIERS, IFAERHER. TERER. W)
Wl LRI AESF 0 T, 5 ERTAYIIE B SR A R T TR A R AL AR AL R, BT
R AR S A B I, A T — Ml B IR S AR IR ) (R PRI AZINTR]) A A
IMTER, PRI % TR AL RIS SRR, S T HORE B R 3 ARy eAi s, i S
JrA VRN IR BE R LU, T T 4R BB E 3 T TEAZAR SR Al IS O TR A ARHALE

E04-21
R R G S



DRI S 2024 W A BDR A BO4- B SR
RF, HRE, BRI, R
iR/ SS TN

RE AN R AL SR 3 W K RE A RS — R B DIREAT R, T2 I TR B 2K . RE A B 45 2k .
PUAT B9 v P R R Ak v A T B SRR e i e 2, LR IR e i S B IR A - B A P #E,
BRI, R e ek B TORR A R LBk i ST B R S 1 BBy ). R[] T 23 P PR 2 T 2 4511
145 Alnico Joff Tokig, I A& Rr Toh: LR SR G S H SO RAMmumEmt: (s ), HITAE
BT = T B R 7 2 BRI Lok g, PR B SR R R B S R RR O Lok ik kL. SR, H
R £ 4 A R AR B R AR 2 k. AN IR 3 R A DS 6% BT HL Fe-Co-Ni-Al-Ti-Cu
EI A A O B A SR B I, RPN A e AR B R R R, T T RS Tk
RIREME DR 1 T SR AR, 58 e AN To P AR U Aok IR 202, TR RS Ak 22T AR A4S Il e i (R
THEH . AR IR KRR T AR AR I e, KRR PE T ~50%, Bk g REERI], KR
B B A 2E T AR A 1] S R 3 P 0 5 8 B S P RE R AR R [ 1] S 9K RZ R S5 M JE3S Bt i R S5 IR 1 L s
T 1 B o = R A R [2), FESE S AR i A B AR KA A B A B B T T R R RE D R AR
fry B TS

E04-22
B & 4L R BB
i
KR T

HERFE R 4 PRIt R B R O SEROBUA B PR, 7R bHRMTI T T ECK IO 1. S
(OIS AR I T MO B IR SO BB, B AIREEE, WU I SO B AL,
AT REHEC RO R AL SR . s T AP R £ DR Sk v BT, AN T
R S BV . GV DL BT IR RE, LR 46 ST RO B R R T

E04-23
H ] 25 (R S 4k 46 F Nb-Si &4 Bt E o
EiMS, BT
PEAL Tl K2

e 25 ) TR AR S b R B T ) Nb-Si A A i R P A B B S, RS T EA R
F LAY Nb-Si @ BIU AR, T T 48 FLIE A AL 5 3R T A A R IR ¢ [] I, Gl s E ) Nb-Si
Sl G POdURE [ 250 5B T Nb AHA Nb3Si FAL S R S A K. FFATEAZ AT 2 e A Kl g2 A
JERRRE T RO, B SRR BFFSE TR I 450 Nb-Si eI R T 2R AT R, 1l TEA%
SALE NIV BER/ NI BURE i AN R AR FE BRAR

E04-24
SERERPRRRE E AR i ] PR S IR AL BT 5T
[ kiiwR
ERGISEPN
E04-25

RERZEEEINE CRFTALERIR N ER5E M 5T Fe g U5
LEART, Ed2, BHE OBER, BT TR, AREE
L /RS TR 2R R 22 5 TR B
2. MR EE AR AL TR B
3. KERIH LA R A
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FIXPRBURBE R 2R AR G @I R I AU oK, AU B ORI R 5
HEPRIERORSE 6, BT 12500kN R4S . SRCR R BN A ST IR AR A . fEILERRN b, AR ARG
AR GBS AL A, $E T RIS fAh Bt R, BRI, HHRIY 12500kN 1
SR, R B B B e i 2 s B R AR A AR IR AR 60% DA L. A7 BRAOT LA SRR I AR 7 1 U
RS S  EAS AR T AR 3 S/ NI S . KB Ju K IR AT s D i e e AR TR X
HFERIIAE B, 18kg RAB T IEACHT HEHh3E U SC B i E 1) B L T 205 588 T 9R1E=655 °C, T HiH=B
%, BRERSIEN 205, FOHEH 34 MPa, 20kg KR 7 IEACHT 851G LI R W], BRI BN HERE S R
BENTERE, XHEREF MR T AR L > BEE I > I AE R > Gedkii e > R ] .
35kg "WHEFTA O AN A F T HUALR B RIE A7) 52 205MPa, 215MPa Fill 6.02%. 14.2%, FE{H15<[F]
PR R T 135.9%. 35kg "RAEFe AL PRAGAR BRETAL . Ji AR 5 BE M AE i 43 51 35 5] 306.1 MPa, 237.5 MPa,
13.29%. TERHEREBISHOME I I RA/NRE AR EHIRE A, Il B Al 2 LRI, F1E M
Wi, PHEROLTZE), JreEbhRERtE, DR R

E04-26
B T % &R AR BEE
EF, B4, ZEgil
VA A0 Tl R B T 5 A ) ¢ ot S
SERESAAEN — R AR AR R B s B w] AR 2 S I TR, B 4B W) BRI 2208,
NEIUFTIGE . B P, i BRI T RIS . BT amma R RN, BRIEE TR TR R
WEATER R, B, bsE. AW BESARR U R MY BRI, BRAG T — RSN AR R I, B
KN Z ER A WIS ACERY, TERR RIS . DIRER R, ML anl. AW AR By KR IT &
SaEAIt e NN
AR, AT SR ESRL G, REOIT T G EAErs PR E Ty, O,
BT AR AL, W DASSEUR R G AR AL e BT AR [ ASAN AL T A L B ISR AL A
SRR ARV EERG SR R, $87n TREAE T @ Jm i R p 2 A TR e M AL L] T T 5
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Controlling solid-liquid interfacial energy anisotropy through the isotropic liquid
Lei Wang
Northwestern Polytechnical University
Although the anisotropy of the solid-liquid interfacial free energy for most alloy systems is very small, it
plays a crucial role in the growth rate, morphology and crystallographic growth direction of dendrites. Previous
work posited a dendrite orientation transition via compositional additions. In this work we examine

experimentally the change in dendrite growth behaviour in the Al-Sm (Samarium) system as a function of solute
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concentration and study its interfacial properties using molecular dynamics simulations. We observe a dendrite

growth direction which changes from <100> to <110> as Sm content increases. The observed change in dendrite
orientation is consistent with the simulation results for the variation of the interfacial free energy anisotropy and
thus provides definitive confirmation of a conjecture in previous works. In addition, our results provide physical
insight into the atomic structural origin of the concentration dependent anisotropy, and deepen our fundamental
understanding of solid-liquid interfaces in binary alloys.
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TERERUE TR AR, 5 IA T RS, AT A B AT B GFA A &8 1771 .

E04-52
Al-Zn A& ERAE B H BB RN 'R
==
iR
[/ 5 1R i S A% 1) S 2 e AR T A RN A it R v A S A T2 S 80, Wbt [ AR v it R A
EAFE AT N HA B0, [ A B RN KT i AR A RE &2, 0 [/ 5 TG R 1 4% 1o e
P T e R R A I ) ASSCE TP LI v, 9T T ORIA] Zn i Al-Zn G4 AR
AR Z B X FR, MR X b2 asoRFRIERHN =408 ME 8, HE L TAH
A4 I E AR SR BE & 0 S E S B eel Hee2, Fb—3, MU/ BUA H REAR 145 5L 1m0 W) EE AR 2B
T A B ST MR R A 1 S A B AR e . BFSTAE SRR BEE Zn VBTSN, AR
TRES M RS e | He 2 R EUINES  [E/A T REAR & XA NI E A E s, 78 Al-17/30wt.%Zn
Gat, AR HEERRE FHERERIME) 7 T<100>8 ;5 Al-75wt.%Zn A48 S5 REICR
B RN ERIME) J7 A h<110>5 . T Al x0002 17wt.%Zn, Al-30wt.%Zn 54 7E<100>
5<110>75 [ B SE /N AL AT B RE & W22 5%, X FTRESE Al-30wt.%Zn Hilg el i Uy B (]

E04-53
Ca-/Y AR Mg-Al-Mn BEA& & SF LM A 10
M, A
HMOREA

AHFFER R RAE S & 2 RS , BR0T A0 A AR DR 5L Mg-Al-Mn B4 48 %5 4L
FIAT ARSI, S5 R, BRI % Mg-Al-Mn E2E& 4, 251 FE0™HE K37 AlLCa T
RHEW AVE TR T, M GE G, i AlCa iy R RS 2y 105 RokRE 22y 40 Rek,
Al TR AT AR FL (] 29 45% 0% 229 1.2%. X F 2N T45-40 2 REEW R S AL ML . 20
B, R E SAAERPR K L N )R P KB 082 ALVE R TG OW L, SCRHEs I
FIA R RBURL R O AZ AL AloCa, FSETER I HERR 7> AL-AL XAy Al-Ca JE73F, AT P Dk
53 A AN SR A AT

E04-54
BEIATIAZ Janus L5 2L GBS P FEIHR T+ Mga(Sb, Bi) 30 A1k # e M R
VA VN
KIEF TR

PR P RR H R RE AN PV RE AR R IS (E ZT 23 S # iR e i & 2 it . FRA1E
Y Fl Ga $:457%, 7E MgsSbo SR AR i SEIL T ARARA) S A R R S A ZT, WF9 A, Ga B2
FISFEFAH LG ABOMIBER, EEFEIEREG [FH Ga Ml Bi FERS A5 #2 H 70 i FHALTE B2 Janus
ZERI) Ga/Bi by XI5, 26 Janus Z5F A AAAE AHIGIR I @ Ag AV 30 ORIR FE I, Ak, HEmThid BAAR
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FPERRIR S 2024 BEEE T R AR R RS E04-Je it e [ Bl e R
PRGN 5 B R B A A Mg & X, HASFRAAAE AT DAEAR P B E B SR EL T, %
RMGR . A Mgs2Y0.02GaosSbisBios £F 323K-773K Z[A]Z£EL T 0.4 - 0.5 W m™ K 1 g SR A 1.21
H°F3 ZT.

E04-55
2K Stefan [9] )3 TEBREY A0 My A A
TR, SR
PEdL Tl K2
2 Stefan [\ 812 A0 S AL AR B i 25 B PR, B AR R I 2R Stefan AL, R TE Y

o — Mk R s AL R, AL ARSI A SRR Y S8, AR
AR e B0 SR T PP AU A g A e el TR B e A T R A e S B A T R,
FHBl Iy R AR O P BRI AR B . AR D5 IR R s O 102 B i W R 7 k. ANl
AR 4I2E Stefan BT § HCR T2 O A B B D7 VORI ZUARR AT, R R T A el . Al Bdh
oY NN /L IR R A ST b

E04-56
FMERE Al-Mg/TiB2p & &A1& TZ R AH S FE LI
TR, BRaST, ERE
KT K2

EAFE Al-Mg &8 KERAYERE T, T ERRI R A HE AR, SFECREF BRI AL 4R
FVEREZE R, RIVHBE R AIHOREUERYE, WSS L= AR R T, X T AR e i A
2| AJEANL TiBy 9K K ik — a8, FBF9Y T TiBa & &%) Al-Mg &4 B ZH 2R )24 M Re i 55
TiBa ZHK UL AT LAE A = b 7 KRR A S IS 203 FE A s 1) AR Ro-Al A RO E, FTRAE
PRI RE K 2) /MRS, R ILa; 3) BACEY#, SEHSoEmT. ET
IR, RPN IR T DATESEE 1 SIGIR K BB UL R TN T, Ak, FERSERVER R, R
TiB2 FUR 48 T oW AL 2 AR S A, FEAIG Sc I il 45 7 B BRARR - Ve S PEBE AR . TR
537 TiB2 BRI Al Als(Se,Zo)fx} Al-Mg A 4 VAR TE i AR dh oW A LT AR O 2 A 56 . 45380 1) AR R
AR, SREU AR A RS A 5~10 nm (ERTE Als(Se,Z M 2] T X551 Zener £THLAGVER, H01H
TEhAHE R (DRX) TS 2) fa TiB BN 51 AT & TR REIEZ (PSN) &8, I T DRX
AL T IHOLZERE s 3) TiBo MU KIE I 55 T MOBHA &y Sk, #0717 DRX @A, 9K T 528
THE O, AR T EZFTEN . % AN T BEAR & A i A A P B A TR A L

E04-57
7 75 3 S BB 22 38 b i e A R Hh e L R AR
X6, PNARREY, BRI 2, #EA !

1. KRR

2. higRgiE R
WEA L P A e, <R3 A4 i i (Additive Manufacturing, fRIFK AM)Z S8 Sk I A o B
IR AR Z —. B HIE SRR MR, SRR S MR AR AR, A5 0 o R v e
BEE H R G ATE BRI 2, WOk 2 4 Jm G ) 3 B TR AG J J-5 7I2 I P A RS o A, T
BSR4, N JER A RECR 0 & AR BB PTSEHbAT B, BRI T3R5 5 AR A4 BV . e
BRPA AR AL . R TS, ENTTTBE BRI IEBE T . T 0B A DA il i ORI A 55
AT, EBERSR T A T RS, RKRREE L2 T AR B i N . B T T A A A
SR T, FEka it B S R R R, I B2 BIERR R . FERE SRR, R A 0T
M S 4 JB 220K, 78 [ A T PR B AT B BE e, 7 2R o it v . IR i R AR AR o 1) A A
L T DX 3k 22 i) ) A A T e ) A R g AR 1] 2L 20 38 AR AR 7 A 1) e 4 T ) 1 L Bt B A
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TR 2024 BESS — Jm tEFLADRER 2 BO4-Jilb e A2 5 HoR
P, PRI, RTCHEAE 5 1 A8 v e I o e A SOWL A U AR AL A AR ], 0 45 i A ol s OB A
F 24 M RE S T B R 42 ) By BB 5 TR R S, (eI 2 s i R b, IR Zad s il e
W, XL AT, A BRI U PR B AL SOR s E PEVE I, HHRZIE e Se b L T 2 5 e %
FUmIERE. BEE ISR, 2T RE PR TR R A I 2 R IUR RS, ik
AR N B . TR MR AR L4 PR R RO R Z TR IR A G, 2ad AR bR [
Gl sk iee A (S TN U= RSt ez B S EDasb 77k i N € vt QRPN e SR ey AN 1 2 17 2y A4 )
L1 B 7 U5 BE 52 MeL g [ i e v A A% B R A AR A, AT REA R AL S AR 72, I ELI Rl
FE e RER A R ALAF S NI 2T Ak Bk i s (i

E04-58
ETURTEHR 5 SR 10 2 IUE 1 EULARER & AR 1l e 5 Ty 2 BT 5T
X, B
HMREE

SIE [ RO ARG BEPR . A SUAZT%, Jrp Pk REAEAT R D5 M ARG Ty 11 By 7 A 5k 2 45 1) 5
P, ASCEIE S IR TENR DR S TORERAR, dils T A R ) ek HLss R R R T g b A . &
GETTE T IRIER A LIUE [ BEUTAR AZ31B B MR NL. 55 AL A TERE RS2 R . SR &
KW, ToIRz 1 ELA T2 PR et A 2 0 0 oty 1 300 S A1 AR A, R IR v P P 2 2y <5 Sl R 2L i
FeIRG P b EE AR R R IRAE IR G 1 . BRRIR A AR T TediR i i s A PE R T, L
FEATHEDT ) AR T o) _E i) g2 PR ER B N 2% ) (R . 3d A BRSO UL 7 AT A IR eI i 1) 1t b LR A6
JET/N, BAEBTH NAAEE Z R0, AR TRREAER S SO BB, Ak, RS2 3R B
(7] 25 5 Tt HLA 1) S AR R GIE 1) BEULRR B A A F

E04-59
AZ91 G E IMC A RAT NS RALY L HE
g A 20, @) 23 CJ. Lin?, C.M. Gourlay?
LORIEB TR MRRLaeS TR B
2. Department of Materials, Imperial College London, UK
3. R APRERE S TR B
AZ91 By G AR I A AR v (R4 AR ) 2 by T oy HICHE A BRI 75 A AP B S i 36 i B,
TEBMERER) MgAln SEA O AHAR . RAF . TESAEIEYE), S20iE &R mshtE . i ik
HMApEetkRe. AN R AR G R E AR . B BOHE R T 2 G0 A0 073, FEdE A oA AL
I LRI B T2, A AT Ib B AR R S 8. BT B T AN AR, Sl 1 AN B S 3t 1]
PSR SOV AR, RN T — A SR SR A SRR RITTIA . AN, SCEWMRIE TN [RIREE AR A
s BELGY) (IMCs) MITERETF . RO KR SRR A RAEGIZIMLH] . AL S Jy2p 5
T DA R R = HEFE BRI SE SRR RAT N S INAENLEE, 3L T B2-AlsMns-AlnMny Z [ 2 )2 72 4514,
AERRZE Fe JUR, NHETHEE & G IR IERESR L T 0 3 .

E04-60
RS CoSb3 £ 4:¥t [ 4 R Vs S H P MR BB 52
HiEft, EH
PHE Tl K2 PsiiRlas 5 R

LA R R — Fh PR A B LA R R RE IR S e AR, AR SRAR BN E A T2 K. A
CoSb3 A REM 550 F H 5 Seebeck REL. i PR A EAUMARCE M, A2 EA RNV H
B AL — MR Co-Sb &4 AHIE, #ilE Co:Sb BE/R R 1:3 SEATHC LU LB, %6k 3 A5 i E 936°C
I CoSb AHFNIRAH % A 0,5 SV A i CoSb2 H, 874°C It CoSb2 AHFN TR AH % A A, 52 . AE i, CoSb3 4, 1080°C
I &S (a-Co)Fl CoSb A & 620°C I FH(Sb)A CoSb3 A % Ak 3 i B W . ¥k 1 i 5 v A6, i B2 AS RE 52
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HEAT R T30 A R N AFFE AR & SR AHAL R 2, FEG A CoSb3 &4 A R IMEE.

K A T 30 B e A R 5 R 1 7 YRR 46 T CoSb3 &4, A3 HIRIFSE T4E 850°C . 900°C . 1000°C . 1178°C .
1250°C R 900s J5 B E X CoSb3 & 4 i E AL SURI L MERERY SR . Z5 R KW, 7 850°C AR 900s 5
PEA T A 2 IR AT CoSb2 AHMFATEL AR RN, {2l T CoSb3 FHAZ AL, #il TR AH(Sb)FI CoSb3 HH Kt ity
V. X HOR R AR & B, FE 850°C T HA H KA M HIUREU(T00K I, AP HRECH 2.57mm2/S),
SRIMFER T 900°C MPRIEIEE R, BEE IR TR, P BCRECEWR/N . 18 5 oW 42U RIRE 28 4 B T
HI, 1£ 850C T CoSb2. CoSb. (Sb)=FHAF M4 IR, CoSb3 B FAH, I HAN[RFRiR IR
WA RARH T A ELA, SO, (EF3(Sb)FHAT CoSb #HIE /L, CoSb2 FHAI CoSb3 fHIEZ . Ak, 7E 850C T &
& HA B/ (6.52g/em3) i i U TEE(636.1HV),  H.Sb, CoSb. CoSb2. CoSb3 PUAAH i fifl B vk
Tt

E04-61
BlgsF I M BMT H BL & &£ B Artkes Rt SHEE
et FEECHE 1, g XIEE Y, ElRE2
1. KRR T R
2. RIEFL TR T ATEBE
SALGati, Bl R B L AR . SRR R, A S n R LR A et
BERYRSERIR . T AS MM LS E RSN, EaarEemiitiras AakE. £
WA T BIL 27 ) SR h s iR 22 e/ M 33 (Extreme Gradient Boosting, XGB)R # Az bl I A2,
TIWRRERWBRENE ., FEAeRitdfed, @ MR TR E2RHE, 5IALESHMEE A ERER T,
PREUM B VERER &SR, B, BAVESE T - L LR £ 2, Fmad -4k 1 T Cu-Ni-Si
AR R RS, RIS RA IR LRGN A 4.

E04-62
HPUbIE Al-Mg-Si REFIEE A SHHR BT
REL, KR, BREMT, SKER, PRIF, H/ANE, FNEET, ki
w2 B 4 JE A 5 T

WFSE T Me/Si e R A A T2 0 s e [E] Al-Mg-Si i iR A S S Rem S . 458328, 1
PREEEE 2514, Mg/Si EUTE 1.55~2.58 Bf Xt &4 it . SDAS ToHH B M, & 4 dikr R~ 40.65~52.54
pum, SDAS ROFYEE 7.83~8.10 pm, Bl Mg/Si H 2.58 [ % 1.55, Mg2Si #H i b -5 51 0 g KB g
AR IR RS BRI, B8R S31%B/NE 2.31%, BEIRRALK & 40 T 245 3 54
M, %4 Mg/Sih 1.55 B, &4t Mg, SiuRMEEES R, FmHERES R, HuhmiiEl 320.6 MPa,
JE MR BN 249.9 MPa, BN Cu. Zn TCRIFRE M /B #5k Mg2Si AHFEAR R4 o i Atk
IFHCIRIESL . Cu. Zn E AN, Zn JCZXF 3R AR 2 AR Y KT Cu 52m, 0.5wt.%Cu 5
L.5wt.%Zn A IINE AR PThii . JEIRGREE . MRS 51k 341.9MPa, 282.6MPa, 1.5%.

E04-63
WOLTL B BT AR EE 316L RGMALRIERETIS
P
R

WO'tE M BE UL (LDED) fER—Fh et p i 5eoR, TR il i £ 52 X 7E . LDED
TR DU A ANEE S B FLAER IR A B B, ARG T & & R0sREE. BT, R T AR
LDED-UR (MR L) [R5 45k il 45 3161 ANERAY, H X HAMOM S H AN 1 2p e BEUEAT T HRAE. 45
JRFKW], LDED-UR LW W/ T AR/ N8, TE@E A RS A L mE S, #R45 740/
PSR RL, FE BV TE A E],  LDED-UR AP35 g R A 76.10pum 380778 26.23um  (LDED
BESR) T A R A B S, [, 5 LDED ARG AH G, LDED-UR B i (o7 6 25 BE RN .
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T ERPELR 2 2024 BESE R i AT RER S E04-Jeit e A A 53R
T an R AN AL H 381G, LDED-UR R -1 SRR . o MR B2 . AR MR AL 50 P2 A i R 50 1l ik
268.18+13.90 HV0.2. 442 MPa. 771.2 MPa #149.8%, 1 LDED /) 214.13+13.76 HV0.2, 396 MPa,
682 MPa fll 45.5%. IXTEMRFE(E LDED .20 N R SO0 HE A 5L n] AR ICBR R Ty 2k R . SOt 7
FAERER MR AT SN B LDED Gz iy 1A RETFRE T — itz

E04-64
Rk B R4E SR APRHEEE A R B AR XN A
A, N2, BRYE, M/, kA"
[ R B IR T B
Wk 39 B AT A RN 4 S AR RRE I 2 U I A e R AT, 4R A ERE . i B
BOR Bk g S AE e S e rp A W R R IR MR S RO, A AT e e g R A%, AT
SCPLREE AR itk IR T A RN TRE Sy . ASCRGERIIE T Wkt B3 BT Rl A A |
/A E RS . ARG AL, TR

E04-65
AR HFLH RN BER G EHR SRR PN
A, B
BAAE e
PA CrCoNi & N J5ORE, RN T HL TR EAIE MR E SR FLTZ, X CrCoNi &l AT It 19 4L,

WS T ARV AL X CrCoNi 4 2HEU S VERERY . SCIR S SR A RE AL IR AR, & adih
AU RS, BA T RAFAIROAL G, I BRSSO IO Ty 45, b BE RS AR R 4T
Jrzethfe. BEEMRERRAR, BEEEE ETHET, TR, fZR/NA 324.23HV, FEIREN-196CHY,
BRI 426.02HY, BrbASLHIR MR, GEmi T, il X Sl atr, dt—2ks% CrCoNi
WG e FCC B, 7Er AL R S A R R U ARG R Tg- 1A i 2RI PR, LRI AR, &
SRR E R TR, AR, 1E-196°C MKk BFRIYHTHRIRE 1159MPa, (HHEIE2 P AL R
JERARTTFEAR, 7E-196°C 25 0F T, MR F G 11.43% . BUORE, FERIEN-196CHIZIT T, #53]#Y CrCONi
FalitthieRlr, BAREIIBEENGRE.

E04-66
ETHHREINRRAGSEMTHTNER
WG, THIRFE, MR, Rk
AR EEZR B By AL

AWFTEE R T — PRI IR G IR I, T B s iR S e AT AR T — 4
GRIZM% (1ID-CNN) MHJEHCIZM S (LSTM), s e FILH IR e R, 807 Mg 2
PEREE. XA R EAR T THEA R & X RAAT M ITTINAREE, s REA U & Ak B oA,
FERGHAHE S R B J1 22 2R BREERRN], AL a:~] (ML) SORTEMER, T A il =
TG e A AT AT B R, F R 7 AR R 02 B B R 7

b

E04-P01
Effects of Ca addition on the microstructure and mechanical properties of Mg—Zn—Mn alloys processed by
asymmetric hot rolling
Zhenfeng Li, Hailong Jia®
Jilin University
Alloying is an effective method for improving mechanical properties of magnesium alloys by modifying
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their grain sizes, precipitates, and texture. In this study, the role of Ca addition on the microstructural evolution

and tensile properties of the Mg-6Mn-0.5Mn (wt%) alloy is discussed. The addition of Ca introduces a large
amount of CaxMgesZn; particles, which can pin boundaries to inhibit grain growth during rolling and annealing.
The annealed Mg-6Mn-0.5Mn-0.3Ca alloy exhibits a high strength-ductility synergy with a yield strength (YS) of
202 MPa, an ultimate strength (UTS) of 303 MPa and a uniform elongation of 15%. The fine recrystallized grains
and dense precipitates account mainly for the YS. The moderate elongation can be attributed to the weak basal
texture and the enhanced activity of non-basal slips. The present work provides an effective way to fabricate Mg
strips alloys with enhanced mechanical properties at room temperature by the combination of TRC, asymmetric
hot rolling and annealing.

E04-P02
TiB2 X E#H Al-Si &Mzt kAR R HE 2R
B, Rt
1. KRR T R
2. RIEFL TR T ATIEBE
BEE R AR R TR &, RS IEA W n R AUEE | AR Iy A fe, s A N PEA
HFRBRE I E SR, Rl A S A RE N KB MR R SR R 2. SR 5 I 85 R AERHE
TE R T2 it 2 P B A T Bh I, R B BE K 85 (10 1A VR RE A TEAN I S . AR 98 B e 4t o oo 4%
Al-Si &M TRENER J12EERE, WF9E T Al-6wt.%TiBa 414k %] AISi10MnMg & 45 47 Bl & o B FdH
LU MERR R . G5 RRI, WS Al-6wt.%TiB A4k it T 1i4h dh s by ROT 2B, A AR 7 1
ShETE S BERE I, WINT e R, I HAS sk B TR E R, e ad
LB, AL, RS A e

E04-P03
a4 ALTIRT A356.2 A e bR FHL R MR
FNLY, o 2
1. KRR T R
2. RIEFL TR T ATIEBE
b5 E KT RE SR TR SRIANIBIGE, 754 Tk, Bk —FPasie A 2By ek B AR i A 5L
W, A356.2 A E I RIS A I ERE, B2 BORER R IR, TEIRE S 42 A356.2
BEESRE, BIMEG AR B IR REWS UL AL MO AL AN 4 2 AR 7= Fr T iy 24k BE, (B E G a R
A SR (R A e . AN S DA A356.2 SR A 4 M AR ARL, FEARHE #5385 2514 T 7R I Al-6wt.%TiBy il Al-5Ti-B
WP A ] B d L A 39, TR [ A [ A AT ISR B T 25280, R T AP RLZ0 AL 790 78 I R e 4
WHRAAE. Z5REW], FE S40CHREIAIRE T, SRR LRAZES: 1E 540°CHE R EY 4h,
130°CF 3h B TIITRL, 180°CF 2h MR, I IR SRLAH Ak 0] 5 Sl ik B et S5 1 25 5 12 PERE AN
O ZES: BN Al-owt.%TiBy ALK G TEAN TV ER G 4 S A BRI AR, (5 48 P H K 4548
1h,

E04-P04
TiB2 R BRI EFH A360 & &8 E- MK
FEE! KFEET
1. KRR T R
2. RIEFL TR T WAL

BEE R R BT RIARBT R, $5(FIE AR W I RBLRE | R 22y T & J, Xtk —1~_—
AL AEA SRR L . S MER H AR, SR 4@ AR SR BRI I 8 2 SR e, F ot JE AR
S B 2 A R 56 F SR B . AR SCHFIE T Al-2wt.%TiB2 4HALFIXT A360 A4 Pk ¥t [ 174 14 5 1
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o B A4 2024 WBSS R IR BREA S E04-JEHERE Rl 5 AR
EAEE AL A A OB E A SR E A R R R I S5, TN AL-2wt.%TiB2 4ifkikE T a4l
AU S RAF, (EdE THT AR RAL IR, 55 A360 A4, TN Al-2wt.%TiB2 44k 5 & 4t
PSR BEFIAE P24 Bk 312MPa. 9.2%, ZFHHEFHT 5.4%. 80.4%.,

E04-P05
NiCoCr H 3 £ G- ¥k Bl i A2 i T L S AR LB B AR BT 52
FEHL
IS/

ARIOR M 5317 8 3595 ¥4 NiCoCr i 65 & I LB IEAT AT ST, R P 2 20 i Mk
(CTIM), X B ELSREA R R ST HRREE M UEAT RN RAL, TRAWFTT 1 5 it A 8 AT R AL
W, GRRY], B RRAREE T EROR R SR T ARG, (B 22 BRI FE G M SR AN 4 i
TEAZ IR KA . FEARTE A R, 26—+ (ICO)AI#E . 2& BCC BIREFIBLE FCC Ak
S HCP fRAE =ML EZ A T1 (1440 K), T2 (1418 K)AI T3 (1390 K)IHAFI 4R ERGA, JHRIETEA]
TERCE AN ZS ) AT R A, 38 T EAMERRAR RS R e iy R AR .l R AT 284 R AL
FE AR RS AR A B, 1 5t A% vl FCC ORI HCP Ji1H4 Il AR 45 4 s P47 2R R S5 A R E 10 i HCP-FCC
MO AZAENT S HF G 2R KA R A, S5RE R, CTIM AT HERETR ATk, RER N HER
Hofe s B I S RO S A B AR AL

E04-P06
AIN/ALFRIE GERIN%E Mg-Gd-Y-Zn &2 MAR SRR 2 Mg
Wk, EEH, AT, $Ew
HRKAA

AT E AINAL R GERE SR 51E T2, #E Mg-10Gd-3Y-1Zn & WIS A T 2039 211 AIN
WKL, TFEIBIESE 1 AIN BR85S BES & @ LU AL 5 250°C R oA PR RER 2R 45 2R 351, AIN/AL
WS A A IS G & N1 MgsRE JLi B W42 0 )2 oIk LPSO #, FH{et T ALRE 5 RE-rich 94
J, A 126.1pum 44EE] 39.8um. T ARIEHARY AIN BURLA AP AE R 2 RE. Zn JURE %,
JtH ALRE 5 AIN fgffh 18R-LPSO A RIEAL AL, I A AR LPSO MIFERI 7 L FE DA ALRE 5
AIN BRCAAZ DT TATIR S AR, SRR BOIR 18R-LPSO #. 7 AfEBUIR LPSO N ALRE 5
AIN R BERSTE R il T A RBPHAR AP e, EBUR LPSO REMS RS A0 SR EETHLAE AT . RELAE 2 oy
Ak, IEERCIRAL, Bfrieakintt, LPSO MIEALMIZE G EMT, 2AIN/AL HESR A G4k B i =
RALMSREE, 250C T AERYs T 1 32MPa, I H it TR 4L AL AIN BORCAE = i A P RASIE,
SEEMRAERL RS R T RE N 4 b, R IL BB SE BRI L i ] 25 B

P ERIBIC

E04-PO01
Research on the microstructure, texture Evolution, twin and properties of aged high vacuum die casting
Mg-4Al1-4RE-0.3Mn alloy
Yongfeng Li,ang zhang"
Chongqing University

This paper investigates the microstructure and properties of a high-vacuum die-cast Mg-4A1-4RE-0.3Mn
(Wt%) (HVDC-AE44-2) magnesium alloy before and after aging treatment, using non in-situ EBSD technique to
study the evolution of twinning and texture during axial hot compression and hot tensile deformation after aging.
The results show that the precipitation of Al-Mn phase in the HVDC-AE44-2 alloy after aging can effectively
hinder dislocation slip, leading to optimal comprehensive performance after aging at 150°C for 16 hours. After
aging, during medium-temperature axial compression and tensile deformation, a strong {0001} basal texture is
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exhibited. As the distance from the fracture increases, distinct texture concentration points appear on the {10-10}

and {11-20} planes, with an increase in texture intensity on these planes. When the alloy is compressed axially at
medium temperature, coarse grains initially produce a large number of {10-12} tension twins and a small number
of {10-10} compression twins. Additionally, the average Schmidt factor (SF) of {10-12} tension twins is lower
than that of {10-11} compression twins and {10-12}-{10-12} double twins, indicating that compression twins and

double twins are more prone to slip once they are activated.

E04-PO02
Ca X WE43 88 P13 ) M 8 1
W, RILRC
FR R R 5 TR

AP RGIHATE T Ca X WE43 GaEmmt: (HTS) Mg, 45 R Ca J5 HTS B3
FEAK. (A Micro-CT R LT WE43-xCa &4 (x=0. 0.5, 1.0 Fl 2.0 wt.%) MHRRLUAT, IH1ER
HTS K/MHFERR. WE43-2.0Ca A41) HTS ik, X5 K& MgCa FRIHTIA X, XA 5R T ¥
KA SR, MEHE TR LS, WE4S &40 HTS fir, X2 F R BUus ik,
HAFAEA ARG Y205 9e2%, MRIEER Y203 SRTEBBERIL kb laE, M P28 i A, Hah,
Ca WIINIMAML T A& R, BT EEMEFREXE | /N T AL A BRI g A, AR T
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Achieving uniform grain size in ingots is challenging in traditional direct chill (DC) casting. The thermal
conditions during solidification often result in smaller grain size at the edge of the ingot compared to the center,
leading to grain size inhomogeneity even in centimeter-scale samples. In this study, a low-flow pouring technique
with the addition of grain refiner is employed to create similar thermal conditions from the edge to the center of
the ingot during solidification, resulting in a homogeneous ingot. The grain size at the center of the prepared ingot
consistently matches it at the edge. Finite element analysis confirms that low-flow pouring provides suitable
thermal conditions for ensuring homogenous grains. Additionally, based on experimental results, a novel
analytical model is proposed to precisely identify all active nucleation substrates. The grain size predicted by the
proposed model aligns well with the experimental results, outperforming previous models. Our experimental and
analytical results provide valuable guidance for the production of homogeneous ingots on an industrial scale.
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