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The Effect of Nickel Foil Interlayer on the Microstructure and Properties of Mg/Al Rolled Composite

Plates
Hong He,Lu Pu,Xianquan Jiang*
Southwest University

Mg-Al laminated composites combine the advantages of both Mg and Al materials, which can significantly
improve the overall performance and application prospects of Mg and Al materials. However, for rolled composite
Mg/Al composite plates, brittle intermetallic compounds such as AlI3Mg2 and Al12Mg17 will be formed at the
Mg/Al interface during heat treatment and reduce the interfacial bonding strength. Ni has high solid solubility in
Mg and Al respectively. In this study, by implanting Ni foil at the interface of Mg/Al rolled composite plate, the
thickness of nickel foil, annealing temperature after rolling and holding time on the interface microstructure and
performance are explored, the results show that implantation of Ni 25 um thick foil the performance is optimal,
the existence of nickel foil at the interface of the interface of Al and Mg interface of a single diffusion into the
mutual diffusion of Al, Mg, Ni, the formation of Mg2Ni, Mg6Ni, AI3Ni, MgAINi2 multi-phase mixed interface,
enhanced the interface bond strength; rolled samples at 200, 230, 250, 270, 350 °C annealing,mechanical
properties are optimal at 230 °C annealing without AI3Mg2, Al12Mg17 intermetallic compound formation, with
the increase in temperature in the Ni/Al interface formed in the AI3Ni, the Mg/Ni interface formation of Mg2Ni,
Mg6Ni mixed phase was formed at the Ni/Al interface and Mg/Ni interface with increasing temperature, which
inhibited the formation of brittle AI3Mg2, Al12Mg17 compounds; annealed at 230<C for 0, 5, 30, 120, 600min,
respectively, the results showed that the peeling strength was highest when annealed for 5min.
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Mg-Evaporation Induced Amorphous Multi-Principal Element Alloys for Advanced
Oxygen Evolution Reaction
Huang Yizhong
Chongging University of Science and Technology
Nanyang Technological University
Multi-principal element alloys (MPEAS) have been recognized as emerged electrocatalysts that facilitate the
high efficiency for oxygen evolution reaction (OER). With the noble metals free, they are cost-effective and a
potential candidate to replacethe traditional RuO2 and IrO2. The catalysis can be further improved through the
construction of their lattice structures. This study proposes an innovative approach which makes use of
pulsed laser irradiation to synthesize nano-sized amorphous MPEA particles. The low-boiling-point element Mg is
incorporated with Fe, Co and Ni to synthesize MPEAs (FeCoNi)1-xMgx (x=0.05, 0.15, 0.25, 0.35). The high
thermal temperature generated during the interaction between the laser beam and MPEAs gives rise to the
evaporation of Mg leading to the amorphization. The increase of Mg content intensifies the amorphization extent.
(FeCoNi)0.65Mg0.35 achieves a lower overpotential (256 mV@10 mA/cm2) for OER compared to the crystal
counterparts and demonstrates long-term catalytic stability. Theoretical calculations reveal that amorphization
strengthens OOH* adsorption energy due to improved charge transfer. This research provides insights into novel
synthesis strategies and the catalytic mechanisms of amorphous alloys.

C03-11
Tk BE Mg-Bi FA & 4H HFE K RPIUALH]
B G, ZEELVE. KER. R
KRR T K2

R EMEREE G SN T — DY REAESM TN AR XEE ., Mg-Bi A& —Fi MR sA S 4
T 2, SRR T RE FTUT AR, LRI (1357 Mg-Bi 3545 42 10 7724 P RE M I B A1 o AN 0% Mg-5Bi(wit.%)
HEMENENRES, BT AL Sn 25 S RIFIEM AL, i scE i%ae. Bl Al ogR
A LA T B M b R PE r,  SRLifb . B 3G 0 5 SR 55140 2 S Re s 1 R EAE AL . Bl R
DL Mg-Bi-Al &8 8544k, RN Sn B BRpTE AL BCR, WSS s aRiE . 450K, Wm Sn m]
YAk SRR E (R BT H . SEIR S B S % s EIS TR, Bi JE T MgSn A1 Sn JRT,
MgSn &1 N T BB AR 2 — o #1145 103 AL Mg-5Bi-3AI-5Sn &4 B A 8 s iR R , HL i IRGR Tl 384 MPa,
PUizomEEIA 400 MPa. ASHE 78 N PERE Mg-Bi 254 4 T & F2 4t 1 S2U8 IRt Al BSR4

C03-12
SE I RRYUBBE 2 & WOV S KRB SRR L
B
LSS
SR ARILE Bl R UUBER ) 5 KB 5 PRI AUAS R A AL T B A 3. A LA
TAHRIL T AEEY MR T J2 I 40 SR [ AR ATZMBL 5 s 0 (O BU
BOLEEL A B A7 R B

C03-13
A L322 1 IR FH S BR a1
K>
E N

TSR T 5 58 1 B[R %08 ) S 24 T ARGREE M 87.6 MPa $£7HE 156.6 MPa, IE{HZEM 7.7%HREE
17.6%. iE%, BT = NGRS VIN JJ(CRSS)#im, TEEFR B NE & B <c+a>fr i+ WX . FATHIHFF
KI, APE R AR SR AL EE L as, R AR TR ) E T <a> L AS FE AL AR N ) <c+a>frf . B T A

4



FEARRE T 5] N KBS i <a>fdl, 5 IEN KA EOE o224, KAk i <a> R A <cra>firfif. fif
FRAR R B A TR I <c+a> A AN 11 28, MTidem 1 omfE. M E<cra>. 11 24, ULER
frn Y FRAIR Y cla i LL, (2iE 7 HEI<c+a>TE A%, MR ZIETt 7Bk XA AR FE AR SR e SC LB & 5
EBPEO FISRTHR AL T — A R

C03-14
S & SRR IER MR BT R RBOR BT F Bt R
HKAE FH*
WG R VR bR 2

AU TR AT & A R R A R 3B D) R SE KR B R B & e I B AR i U, BB 1 H T
BaeiE et mERE LR, 5. VIt MmEBm s S SRR IE Q2N RS . AR R
B SR FEBUIRIEA L, 5 B SR IRATE R R 5B 20 B & e HORD B B6 T e IR B & e A be it 18
HROm A T FURE R o X TARE R TERG G MR RS, R IR A AL RS SR A2 B 1 el MR PR BR 1 1
AT AR R E B e R T B S SRR R B R, TR AR R — AR
MBS TS AR S IR, SBERS S RIZUAKE: Nd TR RS & &R AL
AT MBS S, EIR TN — I R B E S PTR R BOR IR 4L T BB 1R 3.

C03-15
RS S RBENERITA: BEGNATTIBEREFIERE
RE HEA*
e RO
HERE AT AR BT SR AR FRER N B IL AR MR, X6 TS5 i R R A AN S J8 38 R 225k
B, B ERIIE (MgZnCa MG) [AIHAE BRI b FUAL Gt i AR & < LA SR IR 7 Tt S A% L o
R, REERAEZ IS, (BXT MgZnCa &)@ B M FEMRAT . JCHZAERIE S H &SI AF N 1
BEMRAT 9, ATV AT 1.
FEARBTTLH, AT W] 7 MgZnCa & @ BHS I FEARHLE], Relamifl 1 HAREF I = SRR R Rk, 1X
— R GE T AR AR . TRAN TR, MgZnCa 4@ BN AR f A A IR T BRANAT I BRI
fit, FEEERNETERESAL XN R T R CIRE, RAER TBENERR. HET
J2 B FIVE I i 5 v AR E B AR AR ke 21 1 2t T, AT IR 1 MgZnCa < J 353 1 P At =6 o K T
He AR RN o

C03-16
Tip /B T EREMBAR 5 Jr 2 R R =R IT
A3 e e
X TR

ORI SRR B AR (PMMCs) MEHESURBE G0 A RN gRA AL, B mRE . M A
P, HEBIEZ, SN2 e @, W30k Ti, 5INZE Mg JEEH IR T TigMg #K
BT T iR ASAT N, WM T Tip BRI Mg ZERRHE DRX AT 8 Ko i AR LR, #5E 1 AT i LIXTA] .
W ABTETE Tig/Mg AR TR AL, FET Mg BB, IR T Tig/Mg 82 R H i
BIAT NI . B A R E R RS, mB%EE. MEESEEE MR moRnT R
BEEARHIE TR -

C03-17
Zn HWINSHE A B Mg-Al-Mn R-& &3R8 1 5WE4T N mALE]
TiIiF
R DN

fR&& Mg-Al-Mn 2 & & B MEENE. WRASIEEI R 28T, BeE e RASHH NI ks
H, =i T ABERMOLIE R R AR, SEOLEMRLRE I E. B, Baermkim At Sl

5



BOBAE . BEAE, ARG S H T8 78 A AH, SEOLIREERIC. AR SCEHXHILE &40 Mg-Al-Mn &6 4“0
FE-BRVEIROE A 2 B JE RS, T 200868t i, 46308 Bk, LD 1
WmEIEE, R HFRT SEME Zn M RE BH A Mg-A-Mn 244 . W T zZn %t
Mg-0.5Al-0.4Mn-0.4Zn-0.2Ce (wWt.%, 0.4Zn) & <RI R Wr 24T A B RFENLE] . Zn BN 1 #E i <c+a>
TEREBOE, FRAICT & EREL Zn (e S 5RAG I &b T T VR TR Sd R G2 b BRI, I T RESRIUR AR AR d kL
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Revisiting tension-compression asymmetry in a Mg alloy: insights from statistical strain partitioning and
intra-/inter-granular mechanisms at the nanoscale
Ran Ni, Dongdi Yin*
Southwest Jiaotong University

Tension-compression asymmetry (TCA) is a fundamental mechanical characteristic in Mg alloys, but its
nanoscale strain partitioning and the corresponding integrated intra- and inter-granular deformation modes remain
unclear. To this end, the nanoscale strain partitioning together with the activity of both the individual slip modes
and grain boundary sliding (GBS) were quantitatively and statistically investigated based on approximately 30
million measured strain data for an aged twin-free Mg-10Y sheet during tension and compression. This was
accomplished using multimodal analysis of high-resolution digital image correlation (HRDIC) and electron
backscattered diffraction (EBSD) data. The results revealed that strain partitioning exhibited pronounced TCA,
where the mean and maximum effective shear strain (geff) values of both slip bands (SBs) and the grain mantle
(GM, the region near grain boundary) for tension were larger than that for compression, implying more intensive
strain localization in tension. TCA was also evident from analysis of the relative slip activity for the various slip
modes, where pyramidal <c+a> slip was barely activated during tension, but it exhibited a relatively high activity
during compression. The GBS activity, which was quantified in terms of both the GBS displacement and the
participation rate, was higher for tension compared with compression. This work, which demonstrates
experimental and quantitative TCA strain partitioning and GBS characteristics for the first time, provides valuable
experimental information useful for a more complete understanding of TCA in polycrystalline Mg alloys.
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Easy activation of basal <a> dislocation causes limited ductility of magnesium, which exhibits insufficient
strain hardening, leading to the localization of plastic deformation, instability and crack nucleation. Here,
micropillar compression tests in a magnesium-yttrium-calcium alloy found an anomalous strain hardening
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phenomenon induced by interactions between basal <a> and pyramidal <c+a> dislocations. Dislocation
interactions generate strong obstacles that inhibit the continuous slip of basal <a> dislocations, preventing
deformation instabilities associated with basal slip localization. Meanwhile, the strain hardening is enhanced
during plastic deformation, which would otherwise be limited by the easy glide of basal <a> dislocations.
Additionally, the activation of more <c+a> dislocations contributes to improved ductility. These dislocation
interactions can be tuned by activating multiple slips via reducing the critical resolved shear stress ratio between
non-basal and basal slip systems. Overall, this study offers a new fundamental perspective on promoting strain
hardening and overcoming strength-ductility trade-off in magnesium alloys.

C03-21
Machine learning-assisted efficient design of Mg-Gd-Y based system alloys
Minglei Zhang*
Henan University of Science and Technology

With the rapid development of machine learning technology, its application in materials science is gradually
becoming an important tool for mechanical property prediction and alloy design. In this paper, a machine learning
based multi-objective optimization method is proposed to predict and optimize the yield strength (YS), ultimate
tensile strength (UTS) and elongation (EL) of Mg-Gd-Y system alloys. Various advanced algorithms were used to
construct efficient prediction models for YS, UTS, and EL, and the hyperparameters were tuned by a Bayesian
optimization algorithm to improve the prediction accuracy. Subsequently, an innovative use of genetic algorithm
(NAGA-11T) was implemented for the multi-objective co-optimization of YS, UTS and EL to obtain the optimal
solution for the alloy properties. On this basis, Shapley Additive Explanations (SHAP) interpretable analysis
method was applied to dig deeper into the non-linear relationship between alloy composition and properties as
well as the interactions of various factors, revealing the key influencing factors in alloy design. The experimental
results show that the proposed method can effectively improve the accuracy of alloy property prediction and
provide theoretical guidance and practical basis for the multi-objective design of Mg-Gd-Y system alloys.
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EPARIE SN T KEALEE, SR AT SR B N B AT TE AT i Al 26 A v o o B 15 < de it
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C03-27
BOLHAMHIERREER L& &R MIT AR
MEERER*. B4 #W
BRI R EEARL R S TR B
BWOLR RIRIERL (LPBF) R RIH Re68 W2 18 FHEEG & 10 1 2 M BRI 2 B V2 %3k, SR, @it iy
R MG S N M S5 S A SAH LA B Z IR T . AHF AR LPBF BR A4k i HAR
Iy % T R AR S 4 Mg-11Gd-2Zn-0.4Zr (Wt.%, GZ112K), FfZRGiHhxf bl 7 HAEFEE (T4) A 2L
(T6)H AL FRFY 5 (i b o B A 2 MR ATR VARG 2R B, AN EPIRES R i i+ 4 : LPBF & < LPBF-T6
A< LPBF-T4 #< Casting-T4 < Casting-T6 < #itid. R LPBF &4 & HA B4 RAI(Mg,Zn):Gd
nsh AH, AITEETE T AR ERE, HILm etk 2, 3B R R & (Mg, Zn)sGd & T2 R A, Bz
FE R BRASE RGN T AR S BRI A . 7E T4 MBS AR, (Mg, Zn):Gd FHEEAS J9 & FLAL Uk X
FHAT ERoRE A 0 IR R MER A 7 (LPSO) 2544, MK 1 5 54k 2 A i 22, W38 58Tt 1 il ik ek
SR, £ LPBF-T6 ZG& IR B OHR D 7 o0 F A B il ], FRAEC 1 LT etk o AT FE 5 T
T4 F1 T6 FAKLBRLE L ACIG A )3 B A S i P 7 T ) D B

C03-28
FER A SRR FERT
TR *
E N2
B G G M R R AR 28 B Y DURG R, 3k 7™ B R T AR R AR PR AR . AR SO E I I R S

5%, 4T Mn/La/Ce &4&4bXF H13 HITE AM60 BENa A v ¥y L1 [ B Z A KB 152 AT N e, FE3E T
PRSI M T 6 & ot 3 RR T T 2500 S SRS IR LRSS & sz ALl . w78 K30 Mn/La/Ce JT 3
W, HBIEFE A AlFe (AW, FECREERIE =5 . A S TR BE G & — i R 5 R Fa i ]
PRAUESE, DRI G S A KIS J4 45 W ATk 11 K RASE B F R F2

C03-29
Jik i R AR BIES H AZ61 B A-2 8 A SNRAL R B TEHLHIBE
TRUT*, MR, X0k
ELN

NT TS M e R, ARGl AZ6L S5 & N R SR, JFRE T Bkeb s ifiHeh e
i (Pulse Current Assisted Bending, PCAB) X548, ARG T AR HEE (5.0V 5 10.0V) &4 FHE
FEAEE . EMARIEAT N J15 MR DL A O A SUE L], B e R AZ61 B 2 N 1R &35 F ik
LI A AL S5 S P T AL

WA KLY, PCAB LZ AL tig. A1 N, SCBVE ML T RIS IR FRY, ARk
OS2 g o R AR [ L R R A I, S R T USSR . SO S i R, kiR
TSR ) LB I R AT AR AR AR A S R (AR TR AL () R T A 4% A, RN L U (R T i LT AR
Jr A IERS, INER T Al SRR dE— PR ORI, BEAE kit F IR BRI SGN, £E 100V &AT T, Bl
AELSRMERENGEBRLEEE, HEMEEER. BEHER. i, 10V fiob it 7 i m T g
T AL, FEHES) L & R dh S AL, NI T M B S s S

2 LATA, PCAB T Ziid s St RN A I N T, SEIL T X AZ61 M % W IAT A S5 o 41
GURAR A A H], RER T T R Y O RE . R STN HCP G544 4 8 B M I e RS AR I T
WEEAE, JERHRKIR AR BN THAR M KR B HESENME.

C03-30
W BB N E P B ST R S R R R T RERE T
s 1,2,3%, Ji&Tr 4, B4, HHIR 123, 1R 23, SEdigs
1 WM R R R 5 TR RE, Kb, 410082
2 WIRARF R e ERR EE RS, Kb, 410082



3 WIE R IR BT, FRM, 215131
4 EPRFEMERNE S TR, #HK, 400045
5 Monash University, Victoria, 3800, Australia
BE G IR T R EE T S R RS X E I S AAR A AR T I BELAS . AR S8
SR T2 3 A G 0 SRR R AR E R, (R AR R FZOT R SR T R D B S SRR, Ak,
BE— DR SR LI 77 )20 SR S5 M AT ARSI IR . SR, S PV R S () F T A5 R RIAR 3T
REERSAEFFE B4, H S A MRS NG AN, S SO m s R . BHx 8 & 6 A i i ss
WX — R R, B NG & R RO RIS R TR %, $th 7 2% T i b 2 s R 3=
FHITCER A SR S IR < A A A BRI S, R BB RN B SN B T R A SR T, HAE T
Bl KR T ARSI AR G AT . (R RS S TAEA . ST A SR SR s LR,
AL S S BT R ) A BE B E T BB AL

C03-31
B8 S B ST B BT 5L
NI NN
LA

KRR S 0 E BT R —, AR LR B S EMRBIR S F I L. AT
L 3 AR R AR B 72 R T Y6 5 R T AT T MW S RAE, 3% T 8t et
T8 OB 2 o VRS T SR RO . S R, (O R YURAR B G
PP B T B AERE : SBEAT TG K, SRS (707 B I 100 pm 0
200 pun S T LA R8BI TS AP PEREAT IR 00t e 05 71
BRI TP SRR SATIIRE A, TS OP PR B PERRAT U OB £ P
RS, WA 51 PR B ORI s S (8 k= DO B 5 o LA o
FUERURRL, MTRER R B ) R B

C03-32
FRYIERHRLES SN RENRTH
ARy S 7 1§ TR S 113 P o
1. IR
2. My RIET K2

BEeBARRAK. LR NI R S5 A, AER REIRIR ZE SR U N FH AT 52 . AR, FEEORE
ATSEPEMIATIE, AR E ™ E PR 7B SR R . s AR B R, % T B R
VLHCH Mg-9Gd-4Y-1Zn-0.5Zr &4, Ho i Ikss FEABr & PIME Kic 737174 430 MPa A1 23.1 MPa m1/2. %A
SRR 2 R E Z AL, RO ZH 2L a3 B L 21, BOlR LPSO A JE R v AHAT B9kt HiAH
RESE SR ERAY R ESER, SRERLAER AWM. MRECTFAT yAHBEY R, R T E
B RGN IR e ARSE T <a> o f FHE T <c+a>hi 5 IR0, AT T &80tk

C03-33
E TiB2 RFEMER AZ91D B AW R4 KRt F R T HLH]
MFER. AT BogT. BER. kER. THE
KEHE T K2
Bit AZ91D B A S KSR a-Mg @b RESET) B-Mgr Al FEIRE, 725 i 293 12 v ae . At
FUHEH —Fh TiB KL PE) AZ91D & & MR TH S il £ SR, SEILFL SR BEFN B I (¥ [R5 7+ . 7E AZ91D
HGaPHIAGE (0.3 wWtY%) TiBy Fikr, I RIS A4 K IR RS 28 S AoRi il . B 78 B
AR BRI 9 R ([11-20]mg//[11-20]vig2>  (01-10)mg//(0001)7ig2), UESE TiB, I AR a-Mg A%, 16
WL RGFIR/D 64.4%. tEAL, TiB, RUKLHT ISR AE B-Mgar Al FHIE 35 HRH K 8 25 WRDIR 25 44 6 A8 DR A
BN PR BRIRGE M . H ARG SE T, N 0.3 wt.%TiB, kil AZ91D & 4B IR . Hid s
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JEARR S TIAF] 129.2 MPa. 247.0 MPa il 8.5%, AN INGERLH AZ91D &4 7 tE 17 9.1%. 26.3%A1
63.4%. ASHEFCALE B T B3 52 SR R AR RN 58 AR R TRAENLEE, ONTF RGBS &
TIAAL PR T B B R

C03-34
FEEeFRERUTRFE S BIE
JE M. E4a8h. ACEMR. SR
Al NE

FEGIHIGE 7%, BFEHEG . ARTEANR K, 1ESTILEE A 4 ) s bR 5 R 4E e M 0 T T e 5 K Pk
%o AWFFARIE T — Mol S+ EE R (UPIT) RIRHER Mg-4Sn (at%) —Jod &= iRbih
fRSEEE (YS =34149.6 MPa) FI{HKFR (EL=15#%) [ RN . %3041 (80 us, 500 Hz, 600 s) 52
I} R G R AR I SO K 3 T PR A LR (TEMD L %5 52 R 3B L (DFT) A1 001 3h 724648 (MD)
TESE, X 2SR B I R Rh B DUUE S5 A 5%, SEIG AR &5 IR, A8 5 S5 ST R AT A AT
Y% BhZE i TR B P AT S5 M P R SR R . 40/ Mg2Sn ik e A Rt A 4is sh, R
FompE. M2, MK Mg2Sn T LUK AESBIEASTEANBIY)AR T, B RGE V. B Bm b R S5
W T BT 1 R R B SR T H AT

C03-35
LFYEHE5R Mo/Zn REMRAR 5ZFAT BT
TR, it EEET
1 PPRREA S TR, HIRR
2iEE (Zn) PIHAUR IR G i e A E B LT A A B IR, (B TR P TeiE SR A 0
SCEEAERL. B (M@) JoaE HEATIN TAEALRFIE . AR SHRISUE, 58 Mg /T T Zn 24k, DLEGE Zn
SERPRFOHURAE RE IR T Hon TAREALRFIE . AEA AR AR, JEE5M B AL EE T2 4 B hn TRt Rr i
(¥ Mg/zn B0 KL FORAHZERERY], Mg JR 79 #iE) Zn Bk, RS ALK T I N~4.7um 1)
ARG MgZn, M)z . FHHRIA T Zn R EMEINASEAR I, BN TEALFE AN 70 TAEALRFAE .
1T 5 B AT RN R R A T 0, A AR T Mo/Zn EEFPRHAR IR 92 5 (UTS 75 114MPa).
RIS, FERTN A AH SN AT, AR SR 5 i A A S T M R G i, et 17 MolzZn RERPELHT B F]
I . SIAIG SRR Mg o] AR Zn S5 G AR, R B A i B SR AR A R Mg Tt — 2D
ERPBHSRIE, IR R Zn SEEYIRP RGO 18 e

C03-36
Fe gtk Ca-Mg-P R EEE S ERMEF W EDIE . SRR E R
KITEME L. SR 2 W L RN, A 3L RREHmRT
1. K%
2. WU ITYE I B S B B
3. ERKH¥
TR B A R RIAS 2 20 S T ATy SR 20 AR B S S ) R RS o bR T B IR S i A A 2 1 A

i JE5 Tk R, AR BRI ZTE AR W BE A SR T 10 . FH SR T o 4 B IR 2 S BUE N F AR R o — /N 56
BEE, TR G ARSI MER, AR Z BRG] A TAEEE SR 2RI TR
(MEVVA) A%t Ca-Mg-P BERRELIRZHAT Fe B TIEAMME. BAMORZ, Fe BHENGARTT
Ca-Mg-P IR ER iR Z MIPUB M REFIIN R bk ke, ENGE T HOGREEMERE . 15811 Ca-Mg-P/Fe IR H:
FEWRZEFER B& S TIm AL AITE R . RAMTL T Ca-Mg-P/Fe BERR B &R Z MBI &
TP SEIAERE A A, I SR RIS AR TN TR S LR Re AR, (A PR
HHEAR T Ca-Mg-P/Fe B FR £h1% 2 AR B LA .
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C03-37
ETEBMFEEE RS ERRITE RN
YRR RIT*. FiRkE. B/
BRSNS

H TG &R AR BAFE SR A, EFRGE] T2 M0, SR HSEhr R R 5 kB
B ok (0 B A R O PR o FEARBF R, SRAS 2 3 (DFT) S5AfEn ik, BT 8EE a0
TR A 2 . T8I 04l Mg(0001) 3 i ) 25— VE R ERARALL, RGHIT T T ISR B AT N, Pk
THE T AR TR R 242, AridE— 245 0 TR B A DL K Tafel R, Ha0iass
RREEFE. f A e, @ 7TaWMEES Volmer B8 Heyrovsky M IEALAEZ A/ Brensted—
Evans-Polanyi (BEP) X%, UM AN /)% KAl R o it EHESE A SGHIE 1 i i Z s S0 e ffy
T4 J8 4 P AR R ok 2 3 BT ATV, Ok T S B RE IR Sl I SR T BRI s
g @A BRI S K.

C03-38
Effect of trace Ce on microstructure, mechanical properties and corrosion behavior of
Mg-14Gd-xCe-0.5Zr alloy
Dongzhen Wang*,Xiaoya Chen,Quanan Li
Henan University of Science and Technology

The effects of Ce addition on the microstructure, corrosion behavior and mechanical properties of as-cast
Mg14Gd-xCe-0.5Zr (x = 0, 0.3, 0.6, 1 wt%) alloys were investigated in this work. The results show that the
introduction of trace Ce promoted the refinement of the alloy grains and achieved a high degree of
homogenization of the eutectic phase distribution. The number of cathodic corrosion potentials in the alloy
increased significantly, showing more severe micro-galvanic corrosion. Notably, the addition of 0.3Ce reduces the
hydrogen evolution rate of the alloy, and increases the weight loss volume and weight loss rate. This is due to the
large amount of dissolution of the eutectic phase, and the oxides/hydroxides of Gd and Ce are attached to the
magnesium matrix. The weight loss rate of 0.6Ce alloy is only 7.35 mg€m 2 d*, showing the best corrosion
resistance. Precipitates are enriched on the surface of 1Ce alloy, and the thicker or aggregated film leads to lower
anode utilization. In addition, the introduction of low content of Ce enhances the grain boundary strength, thereby
enhancing the mechanical properties. The UTS, YS and EL of 0.6Ce alloy reach 254 MPa, 220 MPa and 4.63 %,
respectively. However, with the introduction of excessive Ce, more brittle Mg12Ce phases are accumulated at the
grain boundaries, resulting in weakened mechanical properties.

C03-39

P E A Mg-6Gd-5Y-1Zn-04Zr ¥ /7% K BEJe 14 Bk
f1RREE
HER K
Mg-6Gd-5Y-1Zn-0.4Zr & & ilid B0a5is . B0 GRS RO B 4 . 578 A S RO 45 0 th 25
HysmRiAIEOR 18R K HAMEYA 7 (LPSO) M4, diki B 2IZAR 14H-LPSO #H. 3504k)E, Bk
18R-LPSO MHIEfET o-Mg Hefkd. #ELfE, 40/hMIBha 4 i (DRX) Ay TEZR 14H-LPSO AHY
NGNAT, GE RPN . BT 60%4FL | A b3 H] % 136 & SR Pihise g (UTS). JER
SRIE (YS) A#KE (EL) 4r5lik%] 435 MPa. 411 MPa 1 3.0%. 5¥514k&4AHEL, UTS F1YS 435
FEmr 1 88.3%1149.1%. I 2 4 HIBH JEE 4 0.021, {1 E 452511 0.005 - FH T 4775 XU ROML 45 #4 A1 14H-LPSO
FH, Mg-6Gd-5Y-1Zn-0.4Zr &4 5280 1 5 S5 JE PERE PRI RLSL . 150 & ST 3 2 4T dt sk
M BFVTIE TR . Mg-6Gd-5Y-1Zn-0.4Zr 344 B BE JE AL A7 £8 FEL FE HLA -
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C03-40
Unveiling asymmetric precipitation strengthening during tension and compression via statistical slip
activity analysis for an untextured Mg-10Gd-3Y-0.5Zr alloy
Ran Ni',Zhiwei Jiang",Carl Boehlert? Jiang Zheng® Hao Zhou”,Qudong Wang® Dongdi Yin**
1. Key Laboratory of Advanced Technologies of Materials, Ministry of Education, School of Materials Science
and Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China
2. Department of Chemical Engineering and Materials Science, Michigan State University, East Lansing, Ml
48824, USA
3. International Joint Laboratory for Light Alloys (Ministry of Education), College of Materials Science and
Engineering, Shenyang National Laboratory for Materials Science, Chongging University, Chongging, 400044,
China
4. Institute of Materials Plainification, Liaoning Academy of Materials, Shenyang, 110167, China
5. National Engineering Research Center of Light Alloys Net Forming and State Key Laboratory of Metal Matrix
Composites, School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240,
China
Usually, loading direction is not considered when evaluating precipitation-strengthening behavior. However,
different precipitation-strengthening responses under tension and compression (termed T-C asymmetric
precipitation strengthening) do exist in Mg alloys. Specifically, after peak-aging (T6) of an untextured and
twin-free Mg-10Gd-3Y-0.5Zr alloy, the measured room temperature yield strength increased by 103 MPa (+73%)
and 25 MPa (+11%) for tension and compression experiments, respectively. To understand this phenomenon, both
the distribution and critical resolved shear stress (CRSS) ratio of individual slip modes were statistically analyzed
using slip trace analysis based on over 500 slip trace observations. The distributions and CRSS ratios of the
individual slip modes varied as a function of the thermal treatment and the loading direction. The aging-induced
increase in the CRSSpy, /CRSSp;; and CRSSpy, i/CRSSp; ratios was significantly greater in tension compared with
compression, which was consistent with the higher yield strength increase observed after the T6 treatment in
tension compared with compression. In addition, the aging effects on the frequency of multiple slip, cross slip and
slip transfer were different in tension and compression. Overall, this work highlights the importance of
considering the loading direction when studying precipitation strengthening for Mg alloys for the first time.

C03-41
ZREM =G EFH Mo-Ti SR & SRR
5K
ARAEKR
Hh [ S e < SR T T T

H AR T E VAR BL I SR ) S M RE RN D RERSPE, IF PR T EATN AR 2 2 R . =4 B 5 MY
SR, FEPAA B AR PR SRR 2o T O S5 M T i R . EARHE T, A5 B IR AR 2
TS < I < DA SIS Bl A v 2 () S AL A & 0508, il T — RAVEA —%&. —%&. =ZREMR
FEHI Mg-Ti =405 Sat k. Mg-Ti EEARHRF LS by R B S . O AN = I F) 73 A 434 . 1E
AFERERRET, SatEpi Mg, Ti PIAHTRFFIZS:, JFE =42 P EBE. ok, BT T Mg-Ti
EEPRH St REIF BRI 5 24 (0 ) S A BT IO HA T o IR . X TR A ST e PR RE R A 22
o =4 L F M REE SRR —Friatz.

C03-42
PDGPT: A large language model for acquiring phase diagram information in magnesium alloys
Zini Yan,Ziyuan Rao,Xiaoqin Zeng*
AR AR RE T S T HIBA

Magnesium alloys, known for their lightweight advantages, are increasingly in demand across a range of
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applications, from aerospace to the automotive industry. With rising requirements for strength and corrosion
resistance, the development of new magnesium alloy systems has become critical. Phase diagrams play a crucial
role in guiding the magnesium alloy design by providing key insights into phase stability, composition, and
temperature ranges, enabling the optimization of alloy properties and processing conditions. However, accessing
and interpreting phase diagram data with thermodynamic calculation software can be complex and
time-consuming, often requiring intricate calculations and iterative refinement based on thermodynamic models.
To address this challenge, we introduce PDGPT, a ChatGPT-based large language model designed to streamline
the acquisition of magnesium alloys Phase Diagram information with high efficiency and accuracy. Enhanced by
prompt-engineering, supervised fine-tuning and retrieval-augmented generation, PDGPT leverages the predictive
and reasoning capabilities of large language models along with computational phase diagram data. By combining
large language models with traditional phase diagram research tools, PDGPT not only improves the accessibility
of critical phase diagram information but also sets the stage for future advancements in applying large language
models to materials science.

C03-43
AZ31B B & &HEF IR TG 188 KJE 5 Rt B E LA R RERT R
gt FEdwt et
LYLIR R R R 5 TR

EEGT AR B G B e Tk b K . VEREA IS ) SR L 22 & Sy A PR RE MR AR, W 7R
BRI TIG IR AR DU AR G #Ub B T 25256, PR R A Ui T 2 S 5o B sk A 2L i
REMCSZM RN, TR ARG A HEREE, XA AR T 254 N IR Bk MO 4L 21 5 24 M Re AT R AL o
HA BRI S EE A N30V, T0kHz I, JR4EH XL, JEEETIHS AR I SR gn b RO it . #3k
PUhi R ALk 2] 241MPa, AR BEMSREY) 91.8%. [ 420°C X 8h +f 2k 200°C X 12h AbFi J5 )8 75 545k
FILh o B v, 400 258.67MPa, ik RERIH 98 5 1) 98.53%.

C03-44
PGSR TiB,-AlLY BRI Mg-9Y-0.6La &4 2048 K J12 a8 8
kB
HR K

AHFFEL A IR TiB/Al HPIE &8, H99K TiB, UK ALY BUKI5I A Mg-9Y-0.6La &<,
& TR TiB-AlY/Mg-9Y-0.6La AWK, BUUERRA AL T 2hAFE dh, 1B A ik 7 fk
HBUT 5 A (Mg2sYs. Mgpola FIE Y 4. 5 Mg-9Y-0.6La &4 A1, 4.31 wt%TiB,-Al,Y/Mg-9Y-0.6La
AR JE ARG AR 5 R 2 B4R T 69 MPa 1 65 MPa. A}, 4.31 wt%TiB,-Al,Y/Mg-9Y-0.6La &
A MEHE 300°C N FIFthi 2N 281 MPa, 5 T — 2454 L& & (RE:10-16 wt.%) [f] Mg-RE &42; £ 350°C
IR R BRE N 241 MPa, & T80 AR &4 X R 2 MR AR IR T XU ALY F TiB, FUhib] i
FEATHL. Y La F1 Al JCERTE S A3 0 58 DA S AT 20 Aoher (1) XU 4 2

C03-45
Effect of different extrusion parameters on the microstructure and mechanical properties of
Mg-4Sm-3Gd-2Yb-0.5Zr alloy
E T &
TR R

The effect of different extrusion parameters on the microstructure and mechanical properties of
Mg-4Sm-3Gd-2Yb-0.5Zr (SGY2) alloy was investigated. It was observed that under different extrusion
parameters, unDRXed grains of SGY2 alloy exhibited a pronounced basal plane texture, specifically <01-10>//ED,
while the texture of DRXed grains was relatively dispersed. Under the condition of 420 °C and an extrusion ratio
of 9.4 (420 °C-ER9.4), the basal plane texture intensity of unDRXed grains was the highest. SGY2 alloy at
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different extrusion parameters exhibited recrystallization mechanisms mainly characterized by continuous
dynamic recrystallization, with some DRXed grains and deformed grains experiencing discontinuous dynamic
recrystallization. At the 420 °C-ER9.4, the second phase particles in the as-extruded SGY2 alloy were smaller in
size and exhibited a dispersed distribution. Under this condition, a significant amount of dislocation accumulation,
dislocation bypassing, and dislocation tangling phenomena were observed. The primary deformation mechanism
of unDRXed grains alloy at the 420 °C-ER9.4 may involve prismatic plane <(a) , pyramidal plane <(a) , and
pyramidal plane <(c + a) slip, thereby activating a significant amount of dislocations. Compared to other
extrusion conditions, this condition is more prone to activate non-basal plane slip. The as-extruded SGY2 alloy
exhibited superior mechanical properties, with ultimate tensile strength and yield strength of 332 MPa and 278
MPa. This is mainly attributed to the extremely fine grains, with many DRXed grains having grain sizes smaller
than 1 pm, and higher density grain boundaries produced under this condition. The unDRXed grains contain a
high density of dislocations with small Schmid factor, thus effectively inhibiting basal plane slip and
strengthening the alloy to some extent. The increased presence of second phase particles will also contribute to
strengthening the alloy matrix through precipitation hardening.

C03-46
BRES SRE R EBEZSRENEH L E TR
R FREA PR 2 ERAY
1. RIEHE TR
2. BIRARFHITAKS

BB G e P M EAS R R, AT T — A TR (MAO) B 5 [ MR R SR A 4
FHRETERERIE A B EE SRR, H IR AT ] % 2 1L MAO BRI, AR ke Bk
FUBHEAER G SR AKPEGOR — SN I W Ak S, M SR OB T IR )2 (SSC). it — 2D 51 AAHAE
AT R E B 2 Y[ AR T R )2 (PSSC). I B IR BiEkE iR T 20 HIAFE T MAO ESLIH, 2tk
TEMAMBUE R EIRE . 45 REH: MAO-SSC/IPSSC I 2 IS FHHUIE & (| Zo.01) i1k 10%-10° Q-cn?, #5
WG 4 LABL(102 Qem?) iR TH 7 MRS 42 168 /N #1h55 B2 88 5 TOIR =), e 0 HE R PR e
RE BA RS K (H S EA M >107 9 S IETEGE 3 <8, TEThBIRN 2R . MRS, P
R (1300 @) Il B 2 IR By R s JE AT DRk R K M o R 32 4 n T 60 T Il A A, 1E
60 min WSLHLHEE, WEH/KEVIEIIEE . ZiREERET MAO JZ AL E1E 5 A mL 2 5k &
FISRAS R ENE, AROTIR TSI IR Z I R S TR S HUMRE MR, seBl TR RbRRE . H
&2 N5 U BRI BE A P R A o

C03-47
JRAL ZnO BIRYTK Zn/HA EYFREREN AZ31B B&& M it aR i %
SR T FRRERIE. XERE T BRFHBRE T s . g
1. A K
2. T HRBENRERE

AZ31B B G PR LI DR AR ) AE 25 1 A 2 R T AR AR R AT B FH o AT SO R T — PR T
b i BERAIR AR 5K G AR Z IRt B G20 R, BIESEESRMUT Zn 2, FFRAKRE
BUETIRRGURRIEBE A (HAD B2, SEIL TR & S ERefift . TR, Zn IREEKF IR H
JRALEAL A ZnO, fRifk THREGZENEI& T2, FRERT T HEEREMAEYM AN . SRR ER,
AZ31B/Zn. AZ31B/HA F1 AZ31B/Zn/HA iR JZ 456 7150 0k 259, 6.27 F112.88 N, AZ31B/Zn/HA i)z
JRIL T R AR BEE R (0.38). IR BMEFE ¥ (0.76) MIEMINIE (291 N- um »); AZ31B/MHA Fi
AZ31B/Zn/HA 5L &5 5 10.35 1 12.71 GPa, [ 3% 77434 1.10 MPa £l 1.15 MPa, H AZ31B/Zn/HA
W) A N A (0.45 MPa) [ RILHAR R0 g2 e . fEMY i PERE T, AZ31B. AZ31B/Zn.
AZ31B/HA 1 AZ31B/Zn/HA [FIFAYBEFIK I 7.87 <102, 2.37 x10%. 2.90 10" #1551 x10° Q- cm?, J&
iR 12.44 6.81. 1.77 F10.18 mm- y 5 HLAL2AME A BB AN ) 2.22 <107, 2.27 x10°, 8.33 x10*
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1112 x10° Q- cm?. b4k, AZ31B/HA i AZ31B/Zn/HA & 2 HRIAR 45 5] A 272.82. 256.58 nm, #;
TT IS B M 1.78 < 10" F17.32 x10™ cm ™, A RbieE 7 AZ31B T EMhIERE . AR IR T Zn.
HA % ZnO HIth FIVEFIMLE], NEEA S RENR MRS T3 B, HONHAEE BRI O i BHE N4
SR SR R B T A S RORIERE.

C03-48
R RS SR & SHA MR
PULSTE R 7k TRy R 117 SR o = R i
§OH RSB RL TR AR
b E KBS S TREBORFT S L
ML MiR . A& 3C B =iilBR & SRM I R1T218d]. B84 8E N H RN E&E

SERpPRL, HAHAREE .. ShsREE . bR Re It R BHJE JRIRE G AN R AF AR TN TR 1 AT
e B IR BRI AR Zr f1 Ca JCRME S & E-TEL MK E A BUE TEH% T
0.5 Z XK Mg-10Li-3AI-3Zn-X &M o BRI T IE ST A BT E S G SO AR )5 VERE
SO, FERIEFL T L T2 S HO0 A SR O 4584« J1 25 M RE R M RE IR R2 A« fe 2%, TE4LHIRE 125T
LS R MR 75%2% 4] & 15 %] LAZ1033-0.5Ca && it B RUFm) J124ERe, YS. UTS Ml EL 433
N 234 MPa. 278 MPa #ll 13.5%, [FIKM{REF 7 OLRFISIEME (LE~7.46 mm). & &R (1R LB 3 22
BRGNS ORI TEARSRAFNEE AR ks RIS 4 03 Ca BN AT DU i 4f ok TR SR 2, 1593
R BIEE

C03-49

First-principles study on stacking fault energy and slip system initiation mechanism of Mg-X binary

magnesium alloy
Xiaojie Jiang, Xiaoya Chen, Quanan Li
Henan University of Science and Technology

In this paper, the structural stability, ideal tensile strength, elastic properties and electronic structure
properties of Y, Zn in Mg alloy in solid solution are studied by using density functional theory (DFT) with
first-principles calculation under generalized gradient approximation. The binding energy results are all negative,
indicating that the Mg-X solid solution can exist stably. Among them, the solution strengthening effect of element
Y is better than that of element Zn. Tensile simulation shows that Y and Zn can increase tensile strength of
magnesium alloy by 2.067% and 3.31% respectively. When the content increased, the strengthening effect was
more remarkable. The combined effect of Y and Zn can counteract the lattice distortion of the individual elements.
The calculation results of the elastic modulus show that Mgs; Y1 has the greatest stiffness, including bulk modulus,
shear modulus and Young's modulus of 35.41, 18.04 and 46.26 GPa respectively. The strengthening effect of
Mg-Y-Zn atom distribution shows that the strengthening effect of uniform distribution alloy elements is more
remarkable than that of partial distribution alloy elements. Finally, the density of states and differential charge
density are calculated, and the chemical bond strength and atomic contribution of Y(Zn) and Mg atoms are
discussed.
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BIRRERE Mg-Li-Zn-Er A& 804 ) & R AR R A
BN
HR K

fEGEEARA S IR AT AN SR AN B -0 - VA AP R . SR B R RE 22 1 i, P
HIL) T KIS, WA FRATT R A5 ] &% s s g0 R m R B & S TR R N I . ASHt
FLLAOUAH Mg-Li A& N &, 18 Zn Al Er JCR & S & E-TEL#AELH Z A T 2H% T 0.6mm
BRI A S, @it fdemit . 5B AEsR DAL E AL, 7R 175°CHLHI1F 2% Mg-8.5Li-3Zn-2.5Er
M KA Tt 145 & 12 PERE, L YS UTS AT EL 4351 9 245MPa, 288MPa Fi1 13.3%, 1 318 5 6.47mm.,
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C03-51
MR Y BIXT AMS0 856 & HBUT AR M
payi
IR TR
TR LB B S A PR TR AL AR At i i LT 7™ E PR B I R P 2 — o AN 9 LAY 5 F AMISO0 515
BES4 %, @idimE Y (0, 0.3, 045, 0.6, wt.%) WhIskat HAGBURPEHT . SR KW, [E
EFHY SERIM, A& mAREURE 20N BN S, 2 Y RN 0.45 w9l &4
AR /N o Y AT SR I ZH 2R 4 Ak 5 2 23 Rl o3 A 1 ALY BSTREAH AT MgL7AI12 #tRAH , {415 0.45Y
R B RPIINEERE. BEE Y SRS, AL Dauk, HEAZHE ARY HmEK KA
HHIRIES, HoAm T st —5 TR Mg17AI12 A AT, FEHET Mgl7AI12 AR 4NEiBEE, 155 4Pt
MR R B A, B E TR SRR SR B B A SR AT R 2 A S AR R R
AT T e
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R EELHIH & =EEME Mg-Gd-Y-Zn-Mn 344
THEE
HIRKKH
RN GRS UK BB 25 T8 B pd A B B R, N R PRI R & S IR AE KL

FiRAS SRR R TSN . AR R DI - AL RE T2, fERIE S & miBH e R [H]
i, KR 5 Mg-8.9Gd-3.9Y-1.3Zn-0.8Mn &4 /17 EfE, LG & &AL 20 H 417y DRXed &t
FHLK Un-DRXed fRL UG 2R 4544, Rt T &N 70%R RR70 £ UTS 1A% 400MPa, il i 24 figith
J& > FEGKITTEDI T H AL R, PR LPSO AT a-Mn &)@ Bk i 2 &b fE T, Bt R R & 70%.
80% P F1 i RLAS K i ARR70 A1 ARRSO £/ UTS #iidk T 450MPa, 1fif H. ARR70 b 4k IH AR F5: e = 119 EL:
5.9%, XN 5B O iE-FR LI KR ST R B Mg-Gd-Y-Zn-Mn SRS R RIS 301
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) Mg-Gd R &S I & K ILR B BT T
R
ALK
Mg-Gd R & <:f5at T HAL K B A AT oL e 7y, 8% BA B R5RAE, (HH B MR i
JEE (¥4 e 11T HE LM DASBE G i) R B AR AR, FRATIE W T 2S5 A I e B & 1 Mg-Gd %
A M 1 i IR E T 1k ~456 MPa, STHL iR Al iA~485 MPa, [AlET B G ~8.7% M AL . s MBI LI 13
it TSI AR 5 R A (Y TR ERALZR7, b B R SRR AL B 1 9K 2, AT KL A AR AE
FEREWALFE. B H RSS20 & H 1 Mg-Gd R & &M i iG] 14~485 MPa, $ihisnfE
H]i%~540 MPa, [ EAT~8%MAEMIAR . ZGaHh FRIR LPSO AHIIAAAERLASG 1 etBod fE i 27 i A K
M okt N T B 1 K IR 2R i o
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— 7 A TR B T AR TR ARRE AL I S AE 25 2 ST —— U B R R AL S 51
PROR AT RIT* ENED
FERGE R

sy AR T o A < e S P RS B SC B AR Y, e R EAT v RN w2 s i v 5 e S 0. SR,
T2 SRR E R B SR IEA IR, kR AR ED o fsk, HeiX— Rt
DM A 2. D, AR TARRM 7Rl iR w5 B 1 215 fn ik BB R 2 4% (SEM-CGCNND,
RE 1% ELIRARE iy PR M) [R] I T 22 PR T R . AR 3526 25 —PEIREESRIS IN —ok e m b 6K
THI R85 D R B0 B 2 EAT VPG, IR ALS M CGCNN A AR AR R v L33 L B 2 4R Tt
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S IER 2 ST T AR AR A S A < R B & R BE SRR BE V), R RAFROTT R JR 1, JF T
By R H AR R AR R o AT T S 1 435 ) B 5 A% 1 S5 PR T 1 1 i 3 i R S SR A3
R , BRI A R E R IR R AR A R T HEZL
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Ca. Sr uEX Mg-Al RETHRBIE IR
HR K

TER PR JHEAT T REHE I M N, —IRUE B E N — A s T2, b Mg
PR B BB DU SR T A P2 R S B, ONAT I . BEA SR RSN . S bham B S tE, 7
— A R B AR L S T, SR RS TR AN R R ) R, 45 5 AR S AR 0 R 8 i B A SR kAR . AT
FEET Ca. Sr uEAT Mg-Al RESIBNPERZ LS @ #arr. e R aais S FB,
RGHRFAIF Cas Sr ININE N A EMEE R T MO ALUEE Sishk B, 45RKY, &8 Ca t&
AT kL, SR A AR 7, st Eid EwnS A s KA, SRS SRR A
Ca. SrRAWINT &4 mshik e F 2Idt— 03 Ft, Frifffl ) Mg-9AI-0.5Ca-4Sr & &I ah A 790mm,
i AZ91 &4 (391mm) PR T 101%.

C03-56
Mg-Zn A& 0 BT AT A B SR B Y R 3R T L
-
RO

AN TIG B VRS (REA . BRI Y 2R, B S &R . AR v
& K IY IR AR A S5 T £ 52 D90, AR AT E S ARG AR i 4 T 25 S AR S (R 5 2B 1 oy i 75 R R MR .
T MoZn it tHAH S5 5 HES J7 SR AR 25 F 5 Z0 R R el A s 1, AT 74538 Mg-Zn & & B P P R 52 T (7
fgo SRT, M HSRIC T ETTRS A -MoZn H R JUHHUR, SRIBMESRICRE A IR, 1fiB,-MgZn, & W1 &.Hr
HoRAAE . A, B -MgZn INTEARICE S METT, SEOLRMEL, WrlEAT NEE S UL
I, A AR R FA AR BOAS [+ XU N R A FE S , #9781 Mg-8Zn-0.5A1-0.1Mn & 4+ =i % 5 MgZn
HEARAT N, D) SEEL T A S R S P 0 [ e IR 5 1A ~226.4 MPa, ZE 1138 9~9.8% ) « 2 T- HAADF-STEM.
APT. TEM RAEJik, RGuaR T HEL Mg-8Zn-0.5A1-0.1Mn &4: Zn 5 18, -MgZn F1B,-MgZn, i
AIAT N TR, REL—FMEIE 2 9K A -MaZn B i IHT L & Zn-G.P.IX, #1437 ,-MgZn, it .
HEAh, GRS, -MoZn S RS EEIE LA RS IR/ BETT 5 A SE T CRSS 2618, M A S T B4,
SEHUR S BRI P ] . ASHIE TN R FEGNK MoZn Bt AR T84 35 5 & S sm X M B RIS L 1 3 JE %
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AR BEREXT AMB0-xCa B A% 2H 41 K 1 B B MBI 5L
REIC
HRK
AMS0 £6E G UK B - RAFHIME R AR 3, B2 o (B MgoAlmil AR e,
PR T AE M iR rERE. 1 AMS0 HERIN Ca oz, Al gk kL A s E A CaO A, R
G MBHAYERE. J80M, Ca JCR G IME M AT BELE S — M, Z8 A SRR A E, T
BN TIVER T N AITE G AR S HLME DAREIG, 38 b R S 1 B A
N ), AN TSI RE OIS - 2 A T B X Rt s s i b, ) R R 7 11 75 25 R
PR i I AR, RIS 45 B S RN P A IR e IRl it BRI RAIAL B8 A . B A
& (500~2000W) FHEFA] (5~25min), #R7THIE & AMB0-xCa 1k RN E L2255, 9Bl 1 ik 55—
R EDA . 25 RERW, A G EE&M =R AR 400-500pm 40465 100-150pm, 55 —AHMR)IEL:
WRR 25 R RN FR Ak s RSN 600°CHETHZE 800°C; Z M P IEMIF AU Ca 1) AMB0 & &7t
40%AT 4%, i AR B R 5 B 3 A AN RIRR FE e o 1B TN RS S 1) T ARE SR T Bk A2
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RN AZ91 & &R IELR TS KRBT 5
AT R 2 AN S ER. BRI 2
1. HEBEEEARRZMRER S TR
2. HEFE RS R U

B S DU L my s B M 1) o i e R BRI 3L i B R R 22—, AN AL B Tt 4 5 g i 20
g1, SZELAZ9L A& R IB e IR S, A LS B R SR YE ML . ASHIF S I - R A
T UL SR IR K IR T AR T 5 B AS PR Al S B A I E IR R A 4, DL AS T 45 0 i
W RS 2 ERFAE ARS8 5) b A 24 X 50 SR A ZH 231 AZ91 & 4 =i i ARGE S (Y'S) 292k 235
MPa, FihismE (UTS) £ 338 MPa, ZEf#HE (EL) #1084 23.8 %. #LLZ2 T, BNk FHHLS AZ91
AeimE R R (UTS =375 MPa, YS =275 MPa) FH{RF: TH RN (EL=21.3 %), RN EHHRE
(I TREAGRE )T o BAERRAE IR IR SR IR R B, 2R LR A L ZRTE Ao A2 R A7 7E o R AR TR 15 5
(HDD Wi TAEALAT A, FFREgnimsRit. (7455010, Orowan sfb B &M AZ91 A& iR/, EiliER
IR RAE BT EBASE (DIC) BAR, X B2 A £ AN AR o B (R 2 23 Ak R B AR T ML 40T
RIS O L A TR ALk 8 DX AR AN T FC AT Sy 2 175 AR 4 i [X K o v it 2 A TR - R T e S 288 T v A 1) 32
PN P O E 15 ey A [E| e R VA= 1= 2 LB SO N 1R Sy a7 N I 3y A TP N A B T Sie s v
fn X s T A SAENEEIRE 1, I EASIE G B AR I kAR R IHAS L R, R A AT
BEJ1. ARTAEHI T B SR S SR E R w8 vE AZ91 &4, @57 T Skl A LGSR 5 Jy 2 R
FIXER S R, 7R T b M AU L SR B ENLEE, Ak R AL s B M B A S PR At — P L
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Mg-9Al & S F AL MARIZ R 2 73 /12T A
5K W
HIRKF
B eHERR KR, mTHRSWENEZ, TEEEELR, MEermshEih 7 EmRER. i
LS JR T3ROS AORS B DI . AT SUR M 73 T 3 0l i, IJERT REZRTST Mg-9wt%Al &
SIEREAFIRE N B BCRERRE L . (XS A s e, B2 8. H-A BxH4E %R Voronoi 1
HowR g, WL T MRS AR R R R T A RS, JFHE Green-Kubo (GK) J5fg
A Muller-Plathe (MP) SLETHRRG L, GBI @7 850 -9 BU-REE = F Z MR &R, #os JIRE 7SS
Mg-9wWtoAl & < 4iia PE R A AL I OUAL, Herh il 1 AN R BE T A P FEI AR o BF 7E 45 SR8 g 2L i
Mg-OWt%AIl & B R AT PRI IR 7 R B R 2R A
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PREALALEE SiC BRI 3R BeAE B S A1RHI0 A A 4 REAT 5T
AR, ERHES, WNE*
FIASE R

BEEAME (MgMCs) fER LA A8 A IR A S R, JRILHH LR A ELsR . ELNIE,
FENUENIR . 28i8is%n . 3C M TS5 URAR BAT ) W R AT 3. JR1T, KEATTTR Y] MgMCs st g
SR SR N B0 B B AR 2 T AR AP AE B 228, X — IR R BEAE T R A MR i . AR 9 BREE AN
WSRO B IR, FHEER SRR B R 2 A AR ANE S, SR ER N A, A
Bt 51 AL M SO S UL A MR SR T BRI SR8 AN B S AR A R IR S L T A 4 i R 3
PRSI SR A A &, SR R R AT I RE TP N A BE 7, SE 2% 5 T R SR AU DI (W3R, 2%
S B A AR R I I B A K

I SIC RURLHEAT T A B AT SR M ek, 7E SIC BURLR TSI N T RS A SiO, bz, Jrimid i
PEREE RIS IR T 2014 TSR Mk 25388, SRR SiO, R KA N, £ SIC ik 585k
R Z B R T IR FELI N 240nm Z2 A 9K 2 i MO J2, [ BB e K Si JusRAE B AA AT H MggSi 25—
HHo TR JFALAL ARSI RE T TSI N R SRS SIC/IMg SR J3ma Ry, S5 REN, &0 2 S

19



FELIERE T K 2 R AR S B R Ny e, Ft i o B B v (B S WL PR AR, IR S BUE AR
B RR AR R HSE MR TR . ASCRGHEIT 1 AE M/SIC EE AR 51 NS AL 5 i h 5] JZ 0 2 A 44
BT A5 AR RE DL B 2 P RE oM AN FE IR, X mbERe SRR E S AR st AL R 1 &
Ko
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EREAR LPSO A &M MNARFIHHT 7
T
AT E R

SHKAWHEYEEF (LPSO) MBS 4R HAL S (1 772 M BE SO 704, {2 LPSO AHLASE N A
JET 2O R BB U FRLA R B A . ASHIE T I8 I 2 RO B RAE . T R A3 AR I B 5 A
MRS S 771, 878 T Mg-Gd-Y-Zn-Zr &4t LPSO Jr B3 K BN AZ R ISAL IR % . & R R 2L
A SRS I P A 1 N R SR SR N, B R R LA e LA R LN . Heaviside
B BUGARSE T (DIC) R, SREZEMWNFRRES ML, FESWEZER T S mEsint,
TR T R RSk . A BIE T S R MEE (AFM) RE S (TEM) MIENRIERIL, ZEHATIH Z A
PR AAE T E IR R G . SEUL R IEMERE bR, R IR R AR T s W EE AR AT R 2 S
RN A, ELIZ RN T2 R R -10) B L SRR o B g i gl pkgbh, R RS M m (it 5 e
LTI FHIMEE S s AR g%, (AR —, AR TS, XK
I T R SRR B CE AR, A LPSO AHBEA &ML B HRE T HER S,

C03-62
REEtt Mg-Gd-Y RE& /2R R H IR LH]
G R ol
HIRKF

Wi L TCR B RS & ) F IR BN . AR AR i L VG A, WEAC T v R
Wit S B (Gd. Y. ENM & 1A R, KA T ma &' FouR BT IR, S5
25 iy AR S S RO G F A A, 1 T B e R S e A MR RE S R S B RO RLORIBRH LA o T T4
Rt e & e e e BitRMtS%,
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essEM ZX50/SiCp BEEE SR FINLHIHF A
T
AR R

A TAERF (RS TE#I4 17 SiC HikitfiE Mg-Zn-Ca (ZX50/SiCp) &KL, IR T RS
X HAMOWL £ R AL 5 J7 2R RE I . 85 R R ], RS T4 ZX50/SiCp AR A AT 2 Msaib R,
15 R ISR FE B RS 174.1 MPa KIRIERTHE RS 5 346.5 MPa. iX i i 32 sk 80N EE YR T RS
TR RO 2 RE W RISRAL S5 M. TR T KRR TEAR A, 2r B s 28 0 S5 0T A B 38 5 SR 1)
FHEAE ARG T8 d AR, TR T B3 AR dh 4% BEE ARG N, £ EARSE— SRR E; K&
RS HIBOS T % T AL RES, DTmRAr e omik; RS REREH R ASISHTH, R T KEYKRER Mg-Zn 5
TAH. kAN, RS AR R ZL BTN ARR T G RRORL ()35 5] A . AR AR B T e RE S S 2 E
SRALALE], N mrtERE BRI A AR 25 5 AL SR A TR R
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BNRRR, KN ERRBHARRZRHBRIKES S LA IE
P R M R
1. MR TR
2. TR
B SR P i P 0 W S0 e PR ) LS B P, et | B B P A T AR Ak bR B AL BE A & 2 3 T
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H AR IBR A, A IR R B A & 2 AR TR RE JIA VPRI R AL BI9K RS . AT 9T L ARIE F i AR
TR AR B e R T AR A £ i KA KRG K Mg-Li. Mg-RE F1 Mg-Al 85 &#b . i Fik
RGN AR B e A Mg-Li & & AR T LA RN 20% 2 4, 253048l 0.3 2247 Mg-Li &4 5 B it vl
PLIR 2 408 MPa, b SCRRIRIE Y B s s 328 MPa & 2425 7 80 MPa; il 45 FARfF 70 2 W B AR e L
FERA N Mg-Li & &R GRS, (H5I NP2 S AZE PR EA R T YR ER . RN AR & e
Mg-Gd-Y-Zr &4 (BRI AE 240N 35%) T B4k A R A A4k 1) 1 diokr ST 80 9K MK i, ek
TS 2L Mg-Gd-Y-Zr £ 4 IR5EFE A 650 MPa, Gi& 7 RIEES &1 R B in k. T d it #ie s T
2SI AZBO BEA &G T B R MBE L RFIE 1) 2 AR S5, R I H AR S 1 o FE - S 1 1 ) 1k e o LAk
Bl IX 5l JiE AR5 Bk 367 MPa,  JEAfIAE R 11%; SOl X 3 IR 2524 351 MPa,  ZEfHI36 7.4%. AT
DA £ 3808 TR . T2 AR TR 5 A T T8 2 R0 = 4 53 A 1 5 % ) AR A o 4
RS S I RN RO AN RS AR e, A0 AR R IR A T & T AL B9k =S, Ik e
KA BT SRR FiREE R R FT Acta Mater. 2020, 200, 274-286; Mater. Res. Letters 2021, 9,
255-262; Acta Mater. 2021, 206, 116604; J. Mater. Res. Technol. 2025, 34, 807-818.
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W ARG T . (MQ-RED [l A& A8 il T AR BLH R 57 W A 02247 D, BV oz A 5 P
HBLE R, £ 150-200° CIREIXE N, &g EHHRE (UTS) MUEMREEE (TYS) k3|5 AE,
LT =R PERESR T 12-50%; [ RIL I BE i T+ AL I 5, BIBE AR =R T 48 200° C, %
VEA LI RE P K R AR A A R S N . WEFCSE SRR VR (SFs) HITERBL KA EE CRERIZATT B)
<c>Aafidh) AIATHLRN LRG58 1 APRET BBIEAS T MIGT 0, IT SBUS R R IR T MeAh, MBS
BRI AR KA B E AR, [ AR bR SR ) SR PR T LU e o 0 3 o L i RS T L
BEEIRET e, RS <c + > MRS AR B R, X — el A AR 7 HER R TR RE . 1%
B TEON BRI - e (iR SR A LRI At 7007 A, X et A I Atk Re i et e UM L BAT

EHRTE
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SHThee— AU RIRE TR S S R
R RE*
PR R
EAER, IR SR IMEAF L, ARH R ST RMOR 2 2 K B, e RE rl i TR

A5 AT AT TSR T I TR AR, 0 [ 55 e AN 5 I s AT s R K. B e R I
FE v bL o | GRUR AR B L 5 i AR mU SO ) R — AR R RE R/ B m] i) RIVASE R TR E AR
SR H RTHGE 1 AT S AR 2 S PR e P R EEAE . PEREIRAC. mitERE VA BE S 42U SR 5
ANTEMEE R bk, AT SIS S LPSO Ay ThRESRAAH, I 4R 78 D AR Y s A AR X P 45 SR AT
N BRRLRST S SR SR ZUR2 M R, TR v 5 Rl B 5 <2 (0 70 5 5 A X s (RO AL WL R B LR SR
Hk, K& LPSO AT y'H & 2kt b, B HH AR K T2k, SHRAARFFERAR K TZX &8
HES AT AR RST s SIS AL SR o, ) I v ] P B 5 ) 0 S AR B T R ARAR M LA J2 221
TSR, s tERE I IF B S e i i R EIg R .
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E TR AR RIZN ZK60 S5 &3NS REHFRRAVIEN A
Vi SN 22 N S S
iSSP N
FARIRE R bR LA SRS, ERUSAUR 1RG4 I i T R AT BN I T,
{H i 3 05 e P 2 RV FR 1R B8] B Ok AR PR ) 7 R RN . ASCLA Mg-6Zn-0.6Zr (ZKB0) & < it 7%t
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%, WEBEFLIGE (Gd. Nd) FF4E R EMB B T2, S S RMWA LS5 R fi, F
FYKT BARPR R T &4 S RE 5 J12a kR, WFC4E SRR, Gd. Nd BB ES ZKG62 1 ZKN62
AETEEETSAMEMBEEHMRT ZK0 &4, FIES ZKN2 A& SR kR T
125.642.3 W m-1 K-1, JEJR#EEH 36047.1 MPa., B b 10h J5, $5EE ZKG62 Fll ZKNG2 & &M # S
R HE— LS, GRS HN 1278823 Wm-1K-1 1 130.242.4 W m-1 K-1, & IR5EE 5 5N
37234.4 MPa 1 37946.3 MPa, SEFL T84 4o A S 0 RE IR KR B2 (R0 3 7« MR RE S T 32 BV IR 1
1765 Gdv Nd B 4RI RAGERAE B K AL AR, BRAK T B A TR 73/, IfiisDb d ik
WA, Y T AR BT RO, BEmIR T TR BT ORI RO 5] NG KA A B AT R R 4
e, HRTRIEE5RE . AR &SR GE R & SR M T T s k5 T2 R
W .
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KA E S ST ERT A HTR
REE*. BIER
E N2
IR 5 F BUE G S & MURBOE R PRI T THEREUE B S S AR T 2R 28, 7™ B 5 M )
PR 2 AR e . I AR (NTE) MPRERAMERER & S 1) IE R IK 2 — Rl 86 S RIIKAT
NWAMFE . A, BT NTE MRS EEE &2 B R FEZIRAT A, AR 51 1) F i 45/ N 5 T . )
AR A I B S AR RE TR B, I FBUIF MR JUHE M ™ E K. 7Rk, FRATRT
T BRI EIALH]E NTE R 7% Mg-4Y-3RE (WE43) 4 &K PERE M2 1A VERE RIS, BF 5%
T AR S AL IO G RN S 3 AT, A5 A BB T T NTE R K WE43 825 &Kk REOGHL
IR I E AL o $2 T R IREAE AR A DL B )75 SR - REAR AR X B A R I R B SR
TERREMEMIEFINLEE, SNEEE S AR T R A8 (1) SRS R4 SRR
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T P R R

Mg-Gd-Y-Zr RE&ABREMEGEAEMRE, SERANHAMMRMHLEESEZ —. AU
Mg-Gd-Y (-Sm)-Zr & & AT FERT R A FLo 8T T Sm X Mg-Gd-Y-Zr & & F 224 AT A UL IR 4517 NI
Wi, PRIT T AR TR A B AR B Mg-Gd-Y-Sm-Zr & & 5h A s S RIEN AT AT MBS . BF 7045 &0
Sm MR INEEE T Mg-Gd-Y-Zr & & iR 71, &4 s it 2242 5805 5 {10- 123 hi f 28 2E . Sm il
T T <c+a> Vi RS (S PR BELRS K A B2 S LI i, T RE 2R B AS TR 45 A AT HE AR R F &5 B di b 2 300
ASHEREIR /3 AT RFAE, KRS AT HAR BT 20T AL am S, 8 T o Ao P A K S2 BRI, 4 SR SE It/
EmiR R, G883l 1 HE<a>E R M H<ca>ig B R MR . &4 EELLARESLSNA T4 5
BRI, Bl AR FIEE T, Teie ALl T 46 i 4 T S .
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Ba BRI PR . AR HERTE AR AR R, IR AR S S5 A
5 ARSE (A S AR AR R %, REUTAE RS 28 4h F sl S AL B A AN i, S L R %, PRI,
FES WL B U3 41X L6752 T AR AL X 3R T8 & e i s W IR e A 28 S AL S & d PR 2R P A Y
RE BTl 7 AT A2 A DIE R A S BB R AT U FR 2R A% . 9 RATOR L3, s or 7 T HN s
2 SRS IEVE AT (1 i (AR B E- A A 5 A3 1A W, SEBL T AR RS R AT S B A ik 5 4
INTT % d RFEE AR TN o ST A R = el IO RAL,  JRAL. TR FUIE 2 1 B G e
AR T AL R A7 -2 - i S-SR S0 TR 52 LA Y DA Jy 0 18 1 R0 7 3 3 (R s A R o R 2 -2 iy 52 L
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I PTBHAS 2R B 9 AT R, NI+ (e 15 N2 B AL F ST A 28 s 2 - o S LA P X T 2 8 1
PO AT G2 e ) A P ORI oW RS BT A . BEAN, I ERRHESE TRt — 2D 40 e H T AL R i RAIT AT
7R TR AN R T A 5 S MW AL LR e AR T AT it 18] g S R (R R S A S
Jeid e, RUPZIALAE L% AR R Srs A LR (AT 7T b B T2 1 3E A RS T RE
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Microstructural Evolution and Hydrogen Storage Performance of Ce-Substituted Mg-Ni-La Hydrogen
Storage Alloys
Nawaz Muhammad Irfan*
University of science and technology Beijing

Mg75Ni20La5-xCex (x= 0,1,3,5) alloys were synthesized by arc melting to investigate the effects of La with
Ce on their structural, thermodynamic, and Kinetic properties. The microstructure evolution of all samples during
ad/dehydrogenation was characterized by XRD and SEM. X-ray diffraction analysis reveals that the as-cast alloy
is composed of three phases including primary phase La2Mg17, secondary phases Mg2Ni and small amount of
MgO for x=3. whereas at x = 5, Ce2Mg17, CeMg12, and Mg2Ni phases have been identified. After hydrogen
absorption, alloys consist of MgH2, Mg2NiH4, LaH3.01 and CeH2.73 phases. The thermodynamics and kinetics
of hydrogen storage reaction at specific temperatures were measured by high-pressure gas sorption analyzer. The
non-isothermal dehydrogenation performance of the alloys was investigated by thermogravimetry (TGA) and
differential scanning calorimetry (DSC) at different heating rates. Kissinger method is used to calculate
dehydrogenation activation energy. SEM reveals that after hydrogen absorption, the microstructure becomes
significantly more porous, showing microcrack formation associated volume expansion. It is also well known that
the substitution of Ce is more prone to fragmentation during hydrogen uptake, thus providing more channels for
hydrogen diffusion. TGA curve gives the onset dehydrogenation temperature of the hydrogenated
Mg75Ni20La5-xCex (x= 0,1,3,5) alloy values 471.4, 564.3, 512.7 and 581.3K. Hydrogen absorption kinetics
require 229s, 47s, 246s, 542s at 593K for the alloy to reach 85% of the saturated hydrogen absorption capacity.
Adding an appropriate amount of 1%Ce can visibly improve the hydrogenation kinetics of the alloy. The hydrogen
absorption capacity reached 3.93 wt.% at 633 K and 3 MPa. The absolute value of the absorption enthalpy of
MgH2 decreases from 98.9 to 72.9 kJ/mol as the Ce content increases from x =0 to 3, and it is 93 kJ/mol for x=>5.
The dehydrogenation activation energy decreases from 122 to 85kJ/mol when Ce is increased, except 3%Ce.
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Influence of Sm addition on the microstructure evolution and mechanical properties of Mg-7Gd-0.5Zr
magnesium alloy
Zeyu Zheng*
Henan University of Science and Technology

In this study, Mg-7Gd-xSm-0.5Zr (x=0, 1, 3, 5 wt.%) alloys with low Gd content were prepared by fusion
casting and then subjected to solid solution and aging treatments under the optimized heat treatment process. The
influence of various Sm additions on the microstructural evolution, mechanical properties, and corresponding
strengthening mechanisms of the alloys in different states were investigated by DSC, XRD, SEM, EDS, TEM, and
electronic tensile testing machine. The results indicated that the addition of Sm promoted the precipitation of
Mg5Gd and the formation of Mg41Smb5, and the Mg41Smb5 particles acted as effective heterogeneous nucleation
cores, resulting in a significant grain refinement. In addition, the crystal-axis ratio (c/a value) of the alloy was
reduced after Sm addition, which contributed to the coordination of plastic deformation during the tensile process.
For the aging-state alloys, Sm alloying significantly accelerated the age-hardening response and shortened the
gestation period of the alloys. Meanwhile, it promoted the precipitation of high-density nanoscale p’-strengthened
phases uniformly in the matrix, forming an almost closed triangular spatial structure along the [01-10]Mg,
[-1010]Mg and [1-100]Mg directions, which was favorable for strengthening the hindering effect on dislocations
and enhancing the age-hardening effect of alloys. Under the synergistic effect of grain refinement strengthening
and precipitation strengthening, the peak-aged Mg-7Gd-3Sm-0.5Zr alloy exhibits an optimum mechanical
property at room temperature and 250 <C, with UTS and EL reaching 240 MPa/5% and 261 MPa/8.4%,
respectively, showing a typical abnormal temperature effect of tensile strength.
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Deformation behavior characterized by reticular shear bands and long chain twins in Mg-Gd-Nd(-Zn)-Zr
alloys
Cong Wang*

Henan university of science and technology

We analyzed the deformation behavior of Mg-Gd-Nd(-Zn)-Zralloys under high temperature uniaxial
compression, and reported two special nucleation mechanisms of dynamic recrystallization (DRX): Nucleation
and expansion of DRX based on reticular shear bands (SBDRX) and long chain twins (TDRX). The reticular
shear bands in Mg-Gd-Nd-Zralloy are mainly caused by the crossing of strain gradients from different directions,
which is related to the high activity of pyramidal <c+a> slip at high temperature. The addition of Zn makes the
DRX mechanism mutate, and TDRX is dominant in Mg-Gd-Nd-Zn-Zralloy. The nucleation of a large number of
{10-12} twins is abnormal, which may be related to the decrease of |_2stacking fault energy caused by Gd/Nd-Zn
compound addition. In addition, the ultra-fine grain structure at 500 °C proves that Mg-Gd-Nd(-Zn)-Zralloy has
great potential in application to deformed structural parts.
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