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The multi-solute solid solution behaviour of magnesium alloys and their application on materials design

Yuan Yuan*!, Tao Chen'?, Jun Wang?, Xianhua Chen*?, Fusheng Pan'
1. National Engineering Research Center for Magnesium Alloys, College of Materials Science and Engineering,
Chongging University, Chongging, 400044, China
2. Lanxi Magnesium Materials Research Institute, Lanxi, 321100, China
e-mail address of corresponding author: yuanyuanl7@cqu.edu.cn

The low-density magnesium (Mg) alloys are attractive for the application in aerospace, transportation and other
weight-saving-required fields for their unique properties. However, the mass production and application of Mg
alloys are still quite limited due to the low room-temperature ductility and anti-corrosion properties.

Alloying is always an effective method to improve the comprehensive properties of Mg alloys. It is noteworthy,
as being Mg alloys, the most important phase is inevitably the primary Mg phase. Hence, the solid solution
strengthening & softening, anti-oxidation, anti-corrosion mechanisms, are proposed for Mg alloys and also wildly
approved and applied in various Mg alloy design. Additionally, it is also notably, the functional properties can also
be tailored by controlling the alloying element solution in the matrix. To be concluded, the solution and precipitation
behavior of alloying elements in Mg alloys are quite fundamental and important for the Mg alloy design. Based on
extensive review, it is found the multi-alloying-element-solution in primary Mg phase may bring cocktail effects
and deliver the balanced comprehensive properties [1].

In this work, the detailed effects of alloying elements on the lattice parameters, inherited chemical and physical
properties of primary Mg phase have been calculated [2]. And the correlation between the alloying elements’
features and solubility in primary Mg phase has been proposed. Further, the two different alloying elements solution
in the primary Mg phase has been studied, including the element’s interactions, the change of the properties of
primary Mg phase, and etc.. Specially, the relatively substitution sites of the two different alloying elements have
been considering in this calculation, where dozen pair-sites have been selected. It is observed, the similarity of the
elements can significantly affect the relatively substitution sites in the lattice.

Based on the above work, the solution behavior of two alloying elements in the primary Mg phase have been
thermodynamic calculated, where some of typical systems were also experimental studied [3]. With study on dozens
ternary Mg-based systems, it is observed the solution behavior of two alloying elements in the primary Mg phase
are with quite typical features, as shown in Figure 1. Considering the precision of the database, series alloy
experiments have been performed and these solution behavior features have been validated. Combining those typical
solution behavior features and physical relation between varied properties and the matrix, the basic alloy design
principles of varied targeted Mg alloys have been proposed. With the design concept, we designed the ultrahigh
damping Mg alloy and the low degradation rate of Mg-Sr-Y alloy.

It is promising that by selected proper multi-alloying-elements (with optimal ratio) solid solution in the a-Mg
phase, the comprehensive properties of Mg alloys with targeted performance can be synergy improved. The
description of the solution behavior and the proposed material design principles can also be applied into other alloy

systems.
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Figure 1. The classification rule of the solid solution behavior in ternary Mg alloy systems
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Xt R A S FRAN BB PR AL AU . R BB 1 K B A FLIR A IS it ok 2 S BOBVER S I EE N R, I
12 FE WO AL LRI R e PR 2 E PSR o ALY AT g b B 3 P TN B < TR B 1 O 2B Ak 20 A1
NIRRT .

C03-24
P L RERBEWRBRER LSS H AR LRI
g, TREGEL Sk, TEk, FEix:?
1. FHMRR
2. b Tk K2

EM S RS Il R A SR, B BUR R, HMELUR R RUELS] T Bl &, BORJE T LS 5
TR o A A Ao A i B4 5L BOAE ME AR TEAG 1855 4 (WE43. WE94) HsBL T HuiE KR R & 4L,
I T B R RS+ 84 4. SEM. EBSD Fl TEM FIEEH, K& FE%L WE43 5 WE9%4
G PR SR AR . FEHE, VR A A R A0 i X RS K R BE A LR R R A G, PR TR S
safk, FEARIT IR EEIER; IR RO R X R A RIS A pk, s, ARTF st
PRI FE T 2 P RS . BeA, G BRI A HE T PR SR R SRR LB S S RsR A, HAD
SRRFF R R ME . ST EBSD. TEM Ml 3D-APT FEAURAE 0T, Hon T 405 X (I3 2 4% 3 DL LR & Fh B
FEHVE RS S 2 PR AR ST IS S R B & S I AL s [ BH R R PN R AT A S AR S T o A
Az 5 AE ELAE P AT AT R BEAS O A5 T8 A2 1 il A 45 A T B & SR N . AR TAE R IE B & & KA T
BT ARG P R T 3%
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C03-25
TERRSZER T Mg-Al-Ca R & SHIBET A5 IERPIE
FEARZR*123, e 23, fRfiRhe ', AR 2, MR, EE 2, BT, B 2
L JLFR IR RS AR TR AR
2. EFHINP RS MRl S TR SR
3. ILTHBES & MU EARE [t =

BEECBOINTTEHR . IRERE. BT 3C MY SSEIN EZM R (A TEE SR
FEIXIEIR, FERGIEBE & A i RE i bl 5 7 AR R, TP SRR T B & RN AR g . SCEESE ) T il
IR T2 R & S PR BURIE R 7%, T B SR BURMENNR R G Z R il R g, o
F T Ca/Al HUAH, TE G KR R RMICA Mg-Al-Ca 56 ST 9 S ARBUBRME OFE I . &5
REW], BRGERD TCFEAAEANUR G 1A RERI T3 N A ROt s L iR e . AE Rz
T, Mg-5A1-3Ca £ 4 AR BUR I 2 Wl ) PR AT 568 B2 (R 8 o B S B AR . WESZ BRI 261, B b A i
B, R RTINS BIERT,  d S G e i AR AT AE R, W
FANERCR W 5=, & e MPUIRRER R S

C03-26
Towards high stiffness and ductility-The Mg-Al-Y alloy design through machine learning
Zhiyuan Liu*, Li Jin, Jie Dong
Shanghai Jiao Tong University

In traditional trial-and-error method, enhancing the Young's modulus of magnesium alloys while maintaining
a favorable ductility has consistently been a challenge. Six key features that influence stiffness and ductility have
been extracted in this study, with the shape and dispersion of the reinforcements in the alloy quantified by the image
recognition technology. Predictive models for Young’s modulus and elongation are established, with errors less than
2.4% and 4.5% through XGBoost machine learning model, respectively. Mg-9Al-17Y alloy is optimally selected
from the search space via the grid search method. The Young’s modulus of this alloy reaches 51.5GPa, and the
elongation is 7%, both of which satisfy the required properties. Moreover, the SHapley Additive exPlanation (SHAP)
is introduced to boost the model interpretability. This indicates that balancing the volume fraction of reinforcement,
the most important feature, is key to achieve Mg-Al-Y alloys with high Young’s modulus and favorable elongation
through the two models. Enhancing reinforcement dispersion and reducing the size of reinforcement and grain can
further improve the elongation of high-stiffness Mg alloy.

C03-27
Bt Mg-Ga-Y £ & BERER£- 4 R
TRk

ARITAEW T T H &R G e Mg-Gd-Y G714 MERERE & &M LS B, £ Gel
M L EIEEA (~9-27 wt.%), HAMBRERA SRR IR, S5 BE] 18 wt%l, fi
e e FE AR BR B b 5 B ik B KB, 43120 275 MPa Fl 348 MPa. o, 4 it i A0 AN ]V S AL AL Al 2
SN RO P ) B R K, T BREE AR Y 5 B yC R [ BE (R 58 4 S B T BV s AL TR A AR AR AL,
T30 S it Al o B2 BB ARG & B AR A Y AR B AR A o A, i 2 B < P BRI 2 A DR AT AR
LB SR BT RE ), SEEURRE R AR T BT S & S B E SO HR AL 1 EIR R .
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C03-28
Crack propagation path deflection induced by a-Mg / LPSO interface and its effect on the fracture
toughness of cast Mg-RE-Zn alloys
Qiankun Li*, Li Jin, Jie Dong
SHANGHAI JIAO TONG UNIVERSITY

The poor fracture toughness hinders the widespread application of high-strength cast Mg-RE-Zn alloys. A
systematic investigation of the fracture mechanisms of such alloys is necessary to develop materials with synergistic
enhancement of strength and toughness. This study modulated three morphologies of long-period stacking ordered
(LPSO) phases, namely blocky, thin lamellar, and thick lamellar LPSO, in semi-continuous casting Mg-RE-Zn
alloys through various heat treatments. The influence of LPSO phases on the fracture toughness of this alloy before
and after aging was systematically investigated, as well as the fracture mechanism related to LPSO phases was also
elucidated. Initially, electron backscatter diffraction (EBSD) analysis was employed to assess the influence of grain
orientation on crack propagation. The results revealed that the propensity for interface decohesion introduced by
LPSO phases can alter crack propagation paths, thereby weakening crack tolerance. Subsequently, fracture
toughness tests were conducted on the alloys. In solution-treated alloys, the observation of flat crack tunneling
facilitated crack propagation, consequently impairing the fracture toughness of Mg-RE alloys. In contrast, in Mg-
RE-Zn alloys, the presence of blocky LPSO phases weakened the tunneling effect by diverting crack propagation
paths, thereby enhancing the fracture toughness. After aging, multiple interfaces in Mg-RE-Zn alloys, including o-
Mg/blocky LPSO phase interface and a-Mg/lamellar LPSO phase interface, were prone to decohesion under a
triaxial stress state. Additionally, the aging procedure also led to the formation of additional sub-micrometer and
nanometer-size precipitate-free zones (PFZs), which were favorable for crack propagation, resulting in a notable
decrease in fracture toughness of aged Mg-RE-Zn alloys. Fracture toughness improvement in Mg-RE alloys without
LPSO phases after aging was attributed to the nanometer-sized precipitation within grains. The diffuse distribution
of nano-precipitation inhibits dislocation slip and increases the proportion of secondary cracks, which provides a
better release of internal stresses at the crack tip, thereby enhancing the fracture toughness of aging-state Mg-RE
alloys. These findings would contribute to an in-depth understanding of the design for damage tolerance in high

strength and toughness casting Mg-RE-Zn alloys.

C03-29
HALFEXT Mg-Zn-Mn-Cu 5 &1 68 IR 4
Jel i+
B S SRR Tl sy

FIFH X BFERATHHMU(XRD), AR ICAEEEAY, WD-Z BUBUr i i i S ACEWT 7T 7 I R b 35 Mg-5.8Zn-
1.OMn-xCu(wt.%) & e MERE AR . R1F T H &M SR AR EEE, MRS AL Mg-5.8Zn-
1.0Mn-xCu(wt.%) & & EREI S AL, S5 K . N5, &4 5 N8 MgZn, #1 & MgCuZn
F, BEE RO B ZE K, Mg-5.8Zn-1.0Mn-xCu(wt.%) & 4 [ L 0] ik 18.68 MS/m, fifi 1]k 69.77 HV.
Mg-5.8Zn-1.0Mn-xCu(wt.%) & 4 I RAR B 5 FL S 28 (R AR T MgZno AHAT RIS 16 410 dbi& WA, fif
FE FIFRTE 2 4T A0 28 — ARBAS A 4532 3 B8l
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C03-30
AT YA G Mg-6Gd-3Y-0.5Zr HEMMSEHIER. /1R AT AR
ZERR*, A
TR

BEA SN — MR R SR MR, ERTEHUR. RIS BB SESUIN A2 R
AT AWM HIE (AM) CABNET B RGN —F A TSR, /1R CA R — e R R
5T, (2 AM BEERAF R M R AR BT R . TEAREFLH, RALIIEMHlIE (WAAMD $ AR K| &
Mg-6Gd-3Y-0.5Zr (VW63K) HEERG. 45K, 5% VW63K HHEL, WAAM-VW63K F A7 2.3 1) fl R4
o TCE E AR AA) L FR UL A 2EL 5 5 3 (P AT LA A e RS 1190 B T 1 B o %) WAAM-VW63K 1T T 450°C,
2h [ 5 AR EE AT 200°C 96h I AR EE, o-Mg SR RS JUPARFEAAR, 3R 15 T 005 LM R AN
My g e e, IRBRBTHiSREE A 367 4.1 MPa, JERGREN 246 £4.2 MPa, K2 N 32+02%. HEHA
FA-1.313V, BEMHEREE RN 1.941x10° AJem?, XFFH @ 1)1 FERT LLH T WAAM-VW63K 417N i
R A A RAAL B] 5 B B A B8 LI 0% B A DTiE Ak

C03-31
Probing the varying ranges of damping capacity of magnesium alloys containing long-period stacking
ordered phases
Chaoyu Zhao*, Fulin Wang
Shanghai Jiao Tong University

Traditional high damping Mg alloys, based on the concept of purified matrix, cannot withstand large
vibrational strain, inhibiting their practical use. The current study employed Mg alloys containing long-period
stacking ordered (LPSO) phase and designed representative microstructures, to probe the varying ranges of damping
capacity. It is found that intragranular LPSO lamellae effectively purify the matrix without hindering dislocation
vibrations, hence contribute to improving damping capacity at small strain. They also provide additional boost to
damping capacity at intermediate strain. Precipitates, as matrix purifiers, are detrimental to damping capacity.
Quantitative analyses of damping curves and the correlation with stress-strain data reveal that the transition to the
rapidly rising part on damping curves physically corresponds to plastic yielding. This further inspired two
perspectives of viewing damping capacity at the characteristic strain values of different materials, representing a
paradigm shift of material selection and providing a rational criterion for future alloy development.

C03-32
HIIUEA G Mg-11A1 866 & KBS S PRI RERT 5L
HRR HRES
Bl BReE SR 2 B

BEAaEhBEiRENEREMM R, BA R NI . S aEE A, $ol
21 SR TR EL, 75 T AT AR 2= S UR A T2 IR T 5t S S8R R M it
FIERA, T EghiE, BARIESCE R IR iTIE R RS . o, A i
(Wire Arc Additive Manufacturing, WAAM) »& LA 224 9 J5ORFZ ZHERR IR 1), A& —FhoE ml fg EUTART7 1%,
FHEGE KO RE AR, WAAM FEARTIR TG EM KRG EMN. SR GEERRRE. R2m
H WAAM W78 86 & HAR S i — RATE 10 wi% LA, FCADH TR WAAM il & 1) Mg-11A1 854
(I T AT U P BE T 9T

DR SIUA 22 RV BE & & B 25 T ek, DRI AR SC B 7 T 3 i Mg-11A1 855 &R =N (ND
[fi. BD [fil+ TD [ fItERE. RABAASFE AR, Hraili. £ SEM A EBSD M%<, EPMA Al EDS {7

12



T EREL R 2 2024 5 i SRR & CO03. SEittit

BT SRARRE R KA R AR RIS S, RS S = AT N PR L e AT T, A SRR fE
0.5 wt% NaCl 5, TD T AR b A4y, ND i B vt g HL vk, BD T PO & i i e e 22, b
b, it SEM Wi%E WAAM il £ 1) Mg-11A1 RO SIS —AH, KA EDS el &AL e ATt = 4 k.
M R DU B R R A1 0 A0 I UIR S A Mgl 7ANR2 M), IF Hilh — il b FLIRAELE: R4t
45 LR, BD [ F4P 58 B2 5K (348MPa), H & TD [ (331MPa), ND [~V 34T 38 % 5 /N (32 1MPa),
NG IR 2 255 73 >k, BD T35 4% IR FEAR AR (91kg/mm2), HIKZ ND [ (82kg/mm2), TD
[P35 24 BB B 5/ (71kg/mm2) o

C03-33
ETME T ESEHRRSAREE SRS 5H1%
L% S
FiERGE R

BTN SRS IR RAR 3G A E 1B &I I S R MR T2 BRI ). SR E &
HLL, e EMEFILS L ERm AR AR, RGN IR EE . mEERLETIT
P B 2 IR R G R SRIE R R R, DRI I A e S B A ) 3 AP E LA SR s LN AT S TR
MOBNENES HEA, DELEH . gk g (08 S IEsRA, SR T PIRE T AR 7R 1 S IVBRE & e
BB RS T, AT SCBLAN T 3R i Pt v S aigk; SRAEsEAR D AR e vt Jrik, A B AR, fil&
RSP ERE G E, RFER 200 W/(m'K), FERAIREE M FEE. ST 4E St
BRI SRR BT Kbl %, RIEEES S 1E 5SG IEIRAOH RRIER RSN 2 4ERE . IRZ IR A
AHEEF L.

C03-34
Mg-Gd-Zn R# L85 S EBEETIT AW
XN, B 12, AP, SR !
1. WEH TR
2. bk KA

WM EEEA S R A S mE . BE. ARG a, TERUSHUR . VR4 TSR B A T N AT 5t o
P& g B M TR AR S MR RE AN 58 S YU B B B 2 o AL Mg-8.61Gd-3.85Y-1.10Zn-0.42Zr &
SRR, ALPGEEE T2, R Bruker UMT-TriboLab & I B 1 BEH RIS A L0 F VA S AN S &4
FEREAT 25-450°C R B MERE A, R T BB R B R FIEE JE T2 30, W90 1 IR s RS
B BERESAT N, B 7 B . SR R, FIER T BEVE S AER S &40
BEEARMLEA B R E AR 2B . RS G EMNEERECH 029, BRHEN 11.67 mg, WENBESE S0 E
P RBOR B E AR, 208 0.27 A1 10.67 mg, i B 1 BETE A% o [V 25 AU I 35S G 4 110 JBE 2 SR H00F 5
FAEEM SR AR T 300 °CHPRAK, MBI EVASA M EBHHLEITE 400 °CH ARG, 1%
I RS A A I BEBRHLHITE 300 CCH 55 AR N R BE 40 . SO 45 T ] e O 4 BE J2 S A0k 1) o7 FH 2 (L B Ak 3
AR 1
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Co03-35
KIGHER T SR E AR SRR TR KR
Fhamdier, WG L, EG0Ng), TO0L
FiERGE R

BB S SRR IR L 2 M MBS 2 —, FIAG L oRA SR —FaRdtmeEE a4
BELBRIERE 9% AT F0K: AZ80. EZ30K Al WE43 =Fiy Wis FIH BB & & B E TS gk, LA
s T = Fh G SO G 77 2 M BRI AR, XX VA BE A SR KR Ja R R MR A HEE . 4R
KW, EMPGERET, AEWRIREH T H M. SR, @A, eI EEA . AR
BN 30 #2J5, AZSO &4 MM KREERINT 214%, M 3.82%2 ] 12.01%, 11355 50146 A I HiR
SHEREEWHERME, XARTEEMEE. SRR, MgirAl 55 AR DA ES % B K . H
btz &, EZ30K 1 WE43 & fER M 60 705, J12#tae i, X AR T#6 L o R AT LN
SR, FERE S T IIAABY B, BB E ] (0 AOU 20 ZR AR P A S B0 A K R B K. X =ME4
W, KEEREIHEP N : EZ30K > WE43>AZ80, %5 [A & EZ30K & & s 3 ARG 1o = 5E Tk
Rk

C03-36
i Mg-Ga RES SR
BT, AEE, EET
AR R

PEAEE S N AR R R ) S R RN B v R R A 22 110 A2 B R ), Gn o] [RS8 v 05 TR i RE 2K
LA EMIGILE R . SIS, Mg-Ga —Juh & BA BT /2t ae FE M R . A TAETE Mg-
Ga A &M E, Wit TR B =70 MGL &4, W 7 24, S vEReAmE pibEfe . 7EROW
MR RIL T EESAT S I MgsGax #H, PLK 73 A 1E MgsGap AH & BBl 8T 84 = J0AH, 7555 —AHFI & AR
IR R Ga JTCRMITIL SR . 5 AR A SR B E 4285 TS MGL A& e tkat. HythisasE
AR50 222 MPa Fil 18 %, B AZ91 B:44 47 M3 729 50 MPa fll 15%. MGL /4 1E 3.5
wt.% NaCl R R 5 K5 R EJE Mok %08 3.20 mm/a, # AZ91 B5E4& /b T4 20 mm/a, B AR
(TR 6 i RS . KPEM 45 5 2R B 35 K /N = o <Mg FEAR<MgsGay #. 2RI A4 oh = JokE PR H A Ji ol
AR STk, BRI =5 R BRAE ph) MesGax . 1E H TR Mg &4 1, MGL &4 BB BT
() 175 RE RN IR Tl 2R, i 28 s T BE & I TF R AR L T B K

C03-37
Development of highly corrosion-resistant Mg-Al-Y extruded alloy via regulating the Mg17Al12 phase
Haiyang Wang*, Tao Ying, Yao Yang, Xiaoqin Zeng
Shanghai Jiao Tong University

Mg alloys are susceptible to corrosion in service environments due to their high chemical activity, low standard
electrode potential (—2.37V/SHE), and poor protective properties of the surface film, which has become the main
reason limiting their large-scale application. Alloying and microstructure regulation are the main means to improve
the corrosion resistance of Mg alloys. In this work, we developed a highly corrosion-resistant AW90 extruded alloy
(Mg-9AI1-0.2Y wt.%) with dispersed Mgl17Al12 phase via Y microalloying and solution-aging treatment. The aged
AWO90 alloy has an extremely low corrosion rate of 0.14 mm/y (weight loss), which is expected to become a
corrosion-resistant magnesium alloy for large-scale application. In this study, the corrosion behavior of the as-
extruded, T4 and T6 AW90 alloys are investigated in detail. The corrosion mechanisms of the three alloys are
discussed, especially the high corrosion resistance mechanism of T6 alloy. The solution-treated AW90 alloy
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exhibited the most severe localized corrosion, which can be attributed to the strong micro-galvanic acceleration
effects of small amounts of AISMn4Y/AI2Y phase. More importantly, it is found that the finely dispersed Mgl17A112
phase favors the uniform corrosion of T6 alloy and the formation of a uniform and dense corrosion product film in
the initial stage of immersion, resulting in the strong quasi-passive behavior of T6 alloy. The high corrosion
resistance of the T6 AW90 alloy is attributed to the formation of the dense Mg-Al layered double hydroxide film,

which has stronger resistance to chloride ions.

C03-38
BrEXT B A Mg-3Zn-0.7Mn-0.5Sr A &4 W4 B it A2 B8 P 5 190
S
HHF TR ARG T A PR A |

N T IRFEEEAMN Mg-3Zn-0.7Mn-0.5Sr & RIS RTE, AT H RS I Bt X & <t e PR REAT
Wt EdHEE, SR RSTE 6.0 pm, ZUGRRUNFEILF DY, RIMTEUR Mok 2 il 0.44
FEARZE 0.35 mL-h-1-em-20 XFPFUIRES N & @ HET 7RI A R, 8RR B S & e i FHRE R
TS RE IR, RIS B B8 77, MH RS Gl ok man h HA L E sy, HAE
st B e . RIEIE R AR AT X ST ERATI PR E 2 ARR Y, & & rR Y08 Mg(OH)2 LUK
FRIEREAR AT (HA) o 381475 7 2 B U JE P 30 LR et = MU S E s 5 IR 25 5 AR M AN R I 8]
B HRABSESEGEE LB R E )z . 45 BTk, $5538 Mg-3Zn-0.7Mn-0.5Sr & <5 7E B AE A UK
HAT R IR Al

C03-39
LR B S B EE IR H R KRR T 5T
EYE*, BRI, 220012
1. bRl R S e A o TR [ X R T A
2. RSB R R R EMEE X E L=

ST PP EEGIE T R BRI ON — R AR A BOR, R0 R o A8 A5 R e 2R R 202
VAR, TRRRECE 2], AR ANNZ, ORIRTIA R 1A R . PR EERUTRIE A 1 %5 5%
BB IR TIE 1000 g/h, ZEFOCHEF 50 £5 LA E, T ECA SO FEARIE A 57 200 110 ASHT TR 13 B
BTG SCHL T Mg-Gd R 51 & e @R 2 2084, SR Sk 28 2 40t MHIEEZS 21 pm 41
WL 2 pm, J2APERERS B 2R T - AN, A S5 8 T MR ARG B S A I AR T R,
) Y 7 AT P R R ORI M A5 5 SRR RE A5, o 1 A PR R TURR S A i 5 e R e R
WEEERAERE .

C03-40
Mn 2 Mg i3 TR BT BB A R
IR
TR R

Mn & —MEZERNGEITR, WiEAmES SR EEREMm i, & e iE s MR ITR.
BT Mn/Mg BB, HEF0 T 750-800°C [l Mn 78 Mg MR I 8UT N, HHIT f5 88k
P E A %% . Mn 7E Mg TR IRAT N B Mg MJE IR Mn/Mg FHHIEEAN Mn @46 . 3782 /N
Jei, M #RBERF 2 HHELLE B 0 [ S S TR 5 4 Min/Mg ST 2 (8], 9 FLJEUE Mn/Mg FETHETAR ) Min 9 % R
FEZ) 2wt%. 24 Mn 3N 20wt%Ht, F Boltzmann-Matano J572:41+5 7 750°C. 775°C#1 800°CHf Mn /£ Mg
WA B BUAREL EATHE 2 58 01010712, 0.15x10712 1 0.55%10"2m%s. K] MnCl /5 R R ] %
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HAM SRS ESmT R &S, MR T EEWRE. &4 E. MnCLR2 FInEX e & &S 8
Wi o K 3 BRI 7N F & AL IR R, MnCl 5 48 Mn 78 Mg 97 B 00 . 45 5 8 9« &4 1L IE 7 800°C,
A4 A0t A] 40min, MnCl WIIE 100%)264: T, Mn ISR &5 .

C03-41
PSR R LR 2 2T AT
BT
IR 53 PR

BeH e 2l RO TR, 2 H AT A L i TR B AR AT S8 LA F] 4 44
MG B RO RIRISREEOR . WO LTI SR 5 RUIUE L2 M IE TR ) T2 % 1 2 s T ReR
TEEGEMEL RGHIR T AR BRAELRES TR Ty e ke, T TSR T, $RAG4E
G R R R LS &

C03-42
Ca Xt Mg HUZIKA 77 AR IR M
ER, EEE, R
E N E

AWETIRVE T Ca XTI AZARAN J1 2 VERERISZ MR o AT TCR I, ALV AR EIX B A, &N Ca
AE 3 PR RBR I AR R 2 (CTED, FFEEmBRISRE . EPTI TR Z L EIN, CTE k% ~18.7x10° K
o WRPRE4E5EE (UCS) ik 373 MPa. Mg-Ca &K REPEAR T 2R i TR I B sl 5L/
B B AR K R MgoCa MBI BN . RN MgaCa MARI EAIHTINE & Mg-Ca 4
SR 2 BT R (N R Ao Prstit ) Mg-Ca & < HA IR AR A s B 1 RS i, T R St M8k & i it
T AT

C03-43
ST Mg-AL-In &SRR
ORI, MbelE, NbE, /N

AT E R

AT G AE [ B 2R BF R4S Mg-8A1-0.5In & S AOM I ihAT 5200 o 2R R )86 & HoA IS
Pk RE. 8T DFT 15, (0001) SEFIZIERECH 3.81 eV, &1 (10-10) Al (-12-10) & HEITIREL
Y (0001) FHTHIFEI 1% EHE AR e AR G R A G FAbE R E ., Praf st = neR, o LB
T (0001 & T FIAE S 7E ) 77 5 1 e 32 0L HE B e (%) 5 bk R o 33t RS b 30 L% g e T T2 301 1 23 T
RIS T EZA (0001 FHTHFIFE S, = YmesE s, RHarE /D, mEA (10-10) F (-12-10)
o T FIRE i TR I b= B A ). T a#, Wt RIdERmAMre s, ARSI EfmettzR
R 72 b o 2 S S BUBZE B RE AN A1 00 5 AL, AN [R] S Db 2 A K TR AN [ 2 9 )2 1)
PN Y, R EUEE PR R R SR, BRI T BEA S itk . A AT 45 SRR B AT LA E
SURIEECEAAY AP QTR RS s A s o
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C03-44
Sc Bt LPBF-MgGd & & MARAN. . BB REA
XFE*, B
RSB R R S R K T AR T O

Beh e RBNSH B R SRAHE SRS & 5 Al DU 25 I MmN . Otk IR
it (LPBF) BORGE e mERE IR sl W TRN)  iZ2 e B M HIEBOR . 2T B
< LPBF il % BT 7o s et 3 17 OB L Z X A4 AR TR R R HRIR &t o 7027 P e AR A5 il
AW TR TG e AR R P SIN Se JoE, XHHETT T Sc JTua R LPBF 86 L& e sk, H4
RFAIE LA 72 PERE RIS . WEFEACEL, Sc TERMENINATE T & &M IB TE XA, SR REAL 34um 4
W 4pum, ZUGSRIERNE FF%: &4 LPBF &, T5 &, T6 & JEIRIBEE . HUhism B DL AT (R A3 1
IR TEe AW RIS T LPBF B -1 F g ey 9 SERT A JE I (R o /2 (R Je - DR HLJa R F B 43
TRRRTT R

C03-45
BhAS 7 NN TEAR 55 7R 40 Rl R oK LR B T 8R40 & & RGN AL
MFR*, XK, W8
BN R

K 73 B U S AR AT ( SHPB )M i ke BT T 18R 6 S AE i M AR R R (B 2 L S LB, 46
N T IO DAL e ZEEU LR o e RSS2 RN T AP 2 i v o 3 A 2 A B R 25 1 K. AR T 2R
ANAEJE AL 5 72 A2 6T R ) £ EASTEALH . 548 AT Ul (e it RSO AE LA B, BATABIHER L
BRI Rl e s LR A R oK ek, S EURIARAL, et A A A PG Y o R 2 b BAT AR
], FHAR drkL 8] BT R 24 © 3200 62 °. 78 O 90 CHHX IR 22, R WIXLE Sk 2 B h S R AR T
R, X5 A R AR IR . SRATKIBE T AE RIE7R 1B & AE i BN AR R iy T B2 77 54 B
ANZREOE AL -

C03-46
BAMRLEAE SRR Mg-7Y-2Zn-1Mn & SRR S K BIHHIBE
Bpfhr, EEE, FER
HPRK

ASCEE SRS R AT A T 23R8 T BT 456 7122 R HT RS Mg-7Y-2Zn-1Mn (wt. %) £
a4, I T HIRRTPAE X Mg-7Y-2Zn-1Mn & & WO LR e J1 2 PERERI S2m . DE R B, HERS
Mg-7Y-2Zn-1Mn & & 456 MR S BRI HVE B T 2B UG . 57 R ar 47 8 7 b 2 (T6 AbE)
Ji BB 74 Mg-7Y-2Zn-1Mn & 4 H IR 58 FE 2108 314MPa, Hid 38 2418 396MPa, B 2 1B R 418 9.7%.
W R, FER T6 BEML 8 /14 RE 3 B 5 LPSO M M I ki L 4V UIA ¢ . &5, FFIRAS T6 #
m A AN RURER LPSO AH K B8 AR 4 B otk LPSO #H, A Riscs 7 & m5aaE . Hk, Bk
e R I, AR SH RN, A S IR At T R RS, [FE, BF 2 AR LPSO 4
P RIBIEAR T B KA T S R 8 RS AE e — e R B 7 &an 8. thit, 3068
i BE 70U s R AT U Rl . BERAS T6 & & R Hek 18R-LPSO #H. FRLIR 18R-LPSO AHA i A
M 2 FOIR 14H-LPSO A8 43 Sl SN A T4 i BRSO AL A AR LB A T 46 i 7 AR B S T
iM%, WIS S i T 1, HIEES Te A48FEM 4R LPSO IS, #iH] 173h
AP MIERE. B, £ LRWFES ST RN T, PES T6 &8I H T UG &R0 2H 21
g5
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C03-47
HTHTS H K Mg-Ca PR HEBERT 5
BT, XSCE Y, ER 2, MiEE?
1. ERH TR
2. KK

BEA A1 B R S AU S s R A AR s R RV R R R R, R EL A A K T RS . A
W, AScE A SRR TR T Mg-Ca —ta &M S iEfe. 4REY, ME Ca BN
I, A4 B i 2 RS NS, 7 Ca BN 0.4 wt.% && B E R RN, N 023 mm y
L WA SR A ERE A T, FL LU RS A R PR R 433 1870.26 mW-h-g ! Al 60.26%. 24 Ca
TEEIT 0.6 w%Z f5, BEARGKRSTAGIIE, H MgoCa TR FHARAHCE 58 S0 SR8, Ak r A3 ok 7 i 184
K, BHBHE BB, BORRSR R . K Ca S8 (0.6 wt.%) &4 VR EH AR B 3 5 Bk 1)
o PR B e L T R DS RS T R IR, AR R ELB A B A, TSI T S T R TSR R T R
e PRI BRI FH 26

C03-48
AZ31/ZK60 35 Bk & iR AR K AEAT BT
HN e
IR AR AR RN S TR B

NI FERE G i A B TR d AL R L2 T R R (2R AT O, ARSO =R FRES (1) ZK60 O R RE R A
RSB AZ31 BRI BTG R, ESHEARARNES SR G802 R AT IS R T7
17 ) R 2 ks, R S L AT (EBSD) SR 4 Ja SRR AT 70 Ao S5 R, LRk
BEE R RIN LR S ARG K, RS 2GR OB A R, eI Sk
SHREE ;WA S A RS A ARG, VR i 2 S A A A A s A B R

C03-49
VB B SR R B AR @ TR AR
ARTT*, ERFE, BN
A SN

TE R G FiR G4, 864 nT AIER R MR APERREOR AT T, W& b e v AR = <
PRHER . W i SR R 2 RIS B G SRR RS, SRR . AN, 125 ik, BER R R AL
Pt 58 = A I 8 VE R SEE SR TE . FEAR TAET, RATESL 17— BRI E 78 Mg & & iR i
) Ea AT RE (AEseg), 1M ALGIIE I HIZE G 1 & SR AL HUAH N -5 B2 DA A A A PR o AT A
M T Mg AR Al Zn, Ca, Sn, Y, Gd 1 Nd [FJAEseg. &5HK M, #tIcE M Ca kb AlL Zn
A1 Sn B[R] TR AR R TR IR . Gd IR R i S S AT IR P R RE B A Mg-Gd & 4 1 afokr AR R A iR R
SPENTHIRS Mg-Al G488 Mg-Zn G4, Gd 858 b S SRR 2 Mg-Gd £ 2 5 55 1) B 22 i A
o AHIFU 9 BRAAVE 5T & S 3R IR BEAR ot S GO AH 2R AL i sz ma AL S 7 o Rk, oA N
e AWy v RS AR g I X St e RS
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C03-50
ET RS M E AL EE Mg-4Li-3Nd-0.2Zn KHFEZ Mg-xLi-1Ca R MR8 2 S it RE A 5T
R, HIEH, YRS
I AR R

B S R T B B B O B R (3.1 V)R HL RE B35 (6.8 kWhvkg), JF HLAEHfaisa . ML
F RS RRSRIE 2 S, SR AR B R AR I BRAR i RE . TERUR IS R TP BT AF
FEANIN LR BE B AR A R 2 R A T L 1 25208, (NDED, S8 & 4 A BHE 3.5 wt.% NaCl () H fif i
SR B, AR ok S 5 R R B AR AR BRI T I G B R, RO BRI
B PHAR A L E JEOH I A AR I B AR RCR AN RO L . A TAE PR T B AL B Mg-4Li-3Nd-0.2Zn (i 45>
., wt.%) KBRS H) Mg-xLi-1Ca RHMAEL, BFFT 7 HAE 3.5 wt.% NaCl 1 B 5T o4 23, sLfk
AT RNAR AT N . R AR, BV Mg-4Li-3Nd-0.2Zn H{E AP EE M) MgaNds Sk R ~F 14
K, BB BEE, EELEAS T MELL]. 1F 450 °CIE AL B IS BB AR 2 AT SR K JE s =%, I
LT s A T P BE BRI AR AR R FE R BE N 5 mA/em? I, PHARZEER 0T LA S 61.29 %, HHL L RER L F
1358.98 mAh/g. [l AL BRTE 1 135 S BON 5 A4 v AFII I BE B AR ¥ 5 J b fi e Bag e DRI, [T b 385 1Y)
Mg-4Li-3Nd-0.2Zn FCEMEREAS R T BT, EF6) Mg-4Li-3Nd-0.2Zn 7 FE R AR I [ A, fEAR T
YErpgt— I K T HEAS R Mg-x (x=1,4,8) Li-1Ca RPHA R G550 R, EB0RdfEY, Mg-4Li-1Ca [H
WEA S I B R AL RE R . 7E 1 mA/em? AR FE TR, BB A LUAR] 1.56 V, 7£ 20 mA/cm? HL
WMAEFET, W LEEEN 1746.72 mAh/g, BHALZE WL 82.09 %. Mg-4Li-1Ca 7£ 5 I A2 H R 3t (1A =
PERE TS5 T HAE PR EE —AH MgoCa %5 FE I b FLIR 25 B A%, 78 = R BH R Rk v S L S A 9
WMT BN J15 %, BT DU R B B AR 1 57 22 308 DA R B Z8, B Mg-4Li-1Ca 7ERCEHE 4 /)
I J5 2 75 PH AR R T AE Jil— J2 B ORGP (00 T3OH = MBS mT DA E — A5 40 ) 780 st 2 o %) 5 el AT 4t v B B
W AE TSI P PR AR R A SO L R o DRI, [V Ak B 1 v B 25 < HL T PR A B L BB Y — Pl A T B
Mg-4Li-1Ca 7£J5 FIS AR o R AR S PR g T DA A 32 — P LA VB 1 7 R R U A B 2 A< Pt P ARG o

Co03-51
% ThEe S £ IAl-& < el 2 X B
LIS, £2, 95
A SN

BEXT BR8] e A AR LU AT AN L S R, OB S IR, R R
AR 51T 2 DhRe Beft L R Rl & G MR T Ao B RUQIESR ARMSR. RE A 25t
e G AR RE AR, U R B P Rl R T2, o il 5 LGB 73 A AN YA 50 [ 1) A 2]
RS, PG ERHSMERBAYCR BE RS . SRIGEMAR T PR R A B B b =M ae —
ALK 2 ThRe Bt Pl & 4

C03-52
FERLEN [ TR 0 B B SR I AT R IR T
SR, M, BUE, XM, 2R
HRBHOR

B e IR MR BT E AT R, R RN B 2 RE. A, BEE SR
W2 D RS B AL ™, 3 SR T R AR A 2, PR 7N VE o R R
) A B e Bk 4 < B P PR ) B B ik . AN S AN ) 2 BOR S AR A, 25 S oW S5 A AR
R, BT FURO A SO B it JEE TR PR A RE I o SR BT T IO AT (EBSD) 20 B i PR B R ANOML 454 »
SiEARHE T A (SEM) A X SFZEATSS (XRD) RALE OB SR v sy, il bir d seda AL
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SR — BT FUR ATy, HE AR T SRLE ) L 2R R R e S . BTSSR, ARSI
2R S S AR BB SRS HE— 2B g ik, B //ED U P45 R R R I S e A O Tk e e, 9 1R
LR T ROV 5 e 2 i v B < JE8 ek PR S SR D

C03-53
La T &&WX#1E Mg-Gd-Zn &M AR K 1 FHERE IR0
Maax, fTef, 2250
B ESE R AR S R A B e A ek T [ X AR T

PALHERTFE o ok 0 B A S EUS B A & R EERR P E B RN 2 —. N T iRiZ% i,
it 7 AR La & &1 Mg-10Gd-xLa-0.1Zn-0.4Zr (x=0, 0.1, 0.2, 0.4 wt%)&4x, KA a4 8 i &=
D158 T S A 4, HE ¥ BREEOM). i 7 2B (SEM). #4592 (TEM). f#
FEMAR DL IR F S AR F B ARG AT La JLEN Mg-Gd-Zn &E& MMM J12:47 ARSELHLEE
IR . 25 3R, La MM INAETS Sl B MgioLa BiAH7E i AR TE R, MgioLa AHBERS A5 R HAS 5 T 1)
A fi AR A eAh, La BOESINER & 1 250 poAH B 88 BE AN AR 70 480, JF — e B 17 P AR
o Hidr, RIS 0.4 La & 42 A s W 5m FEAE 280, JEIRSRFE(Y'S)s Pihr s E(UTS) A ZE(EL)
43918 247 MPa. 397 MPa Fll 5.8%; V&I 0.2 La A& LR M58 58, YS. UTS M EL 43318
245 MPa. 383 MPa £l 12.1%, SR¥BFU(PSE)&Eiik 4.63 GPa-%. /NSRRI AR T & La &40 5%
PERTIED 0G5, T 0 BE Aok B2 AH LA L ORE MgioLa AHTESRE &6 45 FE IR [R] I X K 32— (18 Ak
EF . La TEME SR wREE A SmBMTIEN SR .. RN e mEE SN ra ZUkig 2 —.

C03-54
Mg-0.6Gd-1.3Y &% 51 EA PR AR T LB 5L
AR, XSCR Y, 2, m
1. HPRHL T RSB R S TR B
2. EPRCRFEMELRN S S TR 5B

BEBAME RSO AR T B AN SRR AR T M HERR SR R R, 3 BUSA AR 2 A, g /R
AFasE, E RS TR R RSN« R, RSO AR TR R AN , W LRI T Mg-
0.6Gd-1.3Y & a8 S MBESHLM B SaTERE . 45 RR, FrESHLU R s R B S UK
52%, HBCEMERE BRI BAR TS HS, 7F 10mA-cm 2, “FEREEE. AR, tEERA AR
Iy REE] 1385V, 52.88%, 1150.09mAh g, 1592.35mWhg'. $ &S 4 KA0/INH SURIBR B A (1K) 1
5 AME A & R AR RE SR R, LA BARRAT MesGd. TUBAMRAN MgoaYs 5B AR Z [8] 7726 (1) FL A b
FEASARAM 1 s R T AT AU S, AR BEBCR A I S, TR R RINECN TR, Z RS 2R
20, T PRIUE 1 0 HL I 2 ) AR e RIS e ) BL e e 2

C03-55
FRABBRESSFEANERR RN
AFHEH23, R 123, BRI 123
1. PHZAZIE R RRL 2 5 TR B
2. BRI E o5 SRR
3. Bk BEH AR TRERT FT A L

BUA T B 5 7 AP AEVE REFE AR BV R P E M ARG A o Rl R, BB S e iR R AL
73 T S B LA DL AN U o B T B R S PR SR B A b B ) DL R AR e I BOR I A R
FTSRAG B G Wl B AR BAA I A o A AT R GRS S 25 1) . (RIS 90 [ A ik o i o
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EEMIFR T EE, R T REREEER & % ANESEEE, DIESREIERI e HARE 1 m i
ktd. Hil, AUTRBINCASI 7 REEHRUTER . KA SRS, SER%EE e ES%
BEAIEL, P s B B el B BE AUBRAL . ARSLBRER AR 5 EL B IR D, B R TR G e i A ) A RE
AR BRSE PE T T A9 8 1 2 & 3T

C03-56
T B k= 0 B8 £ S £ P
[, BN, BIF, /N
AROE KB 5 TR

BB G ERRBNEMEL, BAIR BRI RE . BRI, R e &
B M TS NUR . IR R E AT TR WnPE I FEA ST n] DU B 5 SR G I s
SR, AEMRE A BT B G &R 5 B E L S BERIA B R BEARRIEE RTINS EERS
JEh, EEFEFEE: (D BERARE AR AR 1 (=2.372 Vene), TERI)H BERTER . (2) RIS
AR B IR BEAR R, I T R R . (3) FEBERRI R IR B & Tl M — RO Bk 22 ALY,
Kt HY . CO, M1 Oy 55 B A B 1t B 5 52 3 3o 8 et 2 2 o ) LR 5O A BT o O B A, 3G pl™
HR R . SRR UE A B AR T A A R RS OB . B SR TERUBE N AE AR IR
IR AT AN o FEMEBURE T 8 P20 S5 ) 7 BEOR B ™ W B D OB  <6 s T o 3 ) R i) R IR SE 4 K AR

A TTAEWEFE T AU N ARV, S 2B AZ91D & <5 3 1HI A= F 1 JE b= 4705 Y b <62 Jad g ok
A PIFLIR o LER R TR 24h I, 2R AZ9ID & B RFFEUICH R g, Jf I TRl
ATy Horb, M aiBRRIAE BRI, BRI S UIR — E B R R I, T4 e AR AR
AR IR . B AZ91D e R I TR I b ) E 2 = e R A A At
AR L . SRSk, malEA AZ9ID & & BB N ) pH EIR T AR P ) pH (H . X 0T e A& & 1l
PYorb B BB R S 2

A TAF W T8 A AR U T A LB . BF 0B RO A R R R 65 5 58 2 BB
JEE R e R B B AR A RS A SR R U R BRI P ) e AR i
A& R AT N RgFEmT, ENLHEIRAL pH RS2 B T Pl R P s B AR X pH ARAG AT S
MEE, IFAGTIRE T RREBE. X LRSI AR R T8 T M K3 S ey AT oM o WF TR N 46
B A SR A S S LR, PRI BT R SO ZUER R BN Al S e ) AL S FE AT
RIS, B RS T 208 S A i AL S S o . ELRIER b, ST BE S B SO 2RI N R
JE TR

C03-57
ME Gd WA R &S AU (AI-4NDb-B)Y 416 1 B I B2 A
JEAROR*, AR, U2, il 2
1 KEBETRY:, MRRREES TSR, BRSPS ERL A E =, 17, KE,
116024
2. REH T RS T A, T 315016

AR AL 2 B ATEE S S i A AN ik 2 —, AR AL BRSO A% RIORLAR 1)
W& ASCRAE B LS T T AZ91 A4 1) Al-4NDb-B-0.5Gd 411b71]. S55RERH, 7E Al-4Nb-B 41
FIHFIIN Gd JGE AT AR T HBE & 4 AN RCR, 4075 NbB2 JSUREAH R~ 19 FESR AR G
RZ WA BERIRZ TR DL A R a4 & T DA 4 R g e . G mom A iatrel sn, 18
YIMEFIF NN Gd TR Z G, Gd LRSS NbB2 FURAH R H A M s 454, i B BURLAR 9 E
e, 0T HACKFIA R, B0 T AR BURLAR R R, A RCRAS B 232 . 5 AL-4NDb-B 4iifk
FIAEEL, 0.5Wt% Gd HIVRMI(AL-4Nb-B-0.5Gd){# AZ91 K&K RPN T 29.5%,  H4 30 5 A1 I A8 2 43 T 4
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T 14.5%H 6.9%.

C03-58
BRERR R AR B S A e AT T
RBEAR*, TIE, JAEY, AW

IR AR bR R AR SR, T8 TR QLAREREERD, 250000, Frrg gt R G418
25 BUBURE AL AR HT A SRS W I 0 A R RE R T, SRTTBRAL . ALY RSB Bk f
FEORAR,  AEAE S AR e o IR D RS BR IS g e 2 PR AR B 5 A ek o 15 B ) J RN T S5 ) (R R A A
ERAR I ONRESRAF B Mg &, AT REENE, REOVEERNSER SRS, SR,
H TS T Mg/Ti [ A [5AH S 45 M AR B AT Fe g U5k Beb o AL, AT Feilid i 37 Mg/Ti
(B ST SR, SR — SR B R, TN Mg SR TE S T 5 T AR PR ek I8 4 DA AR AR AGE [ A 5t T 4
1, WHFE Mg/Ti R AR e, JFE TR SIS R M - & e RAE S AL K s - AT . BEIT4s
R R IE 26 AF T ) Me/Ti S RE IR 1 S5 4 T2 O 0 2 M SR AL B SR AR

C03-59
Vi AT Mg75Zn25 &6 FIPUEEEE AR 5700 /) AT A
Jesik, Wi, BRI
iz | e

T, BeE el TR AR, DIADIN TrEREI0 R AN 5 RSORS00 R, AR R AN il i 045
B VT2 N o AP 2 RIS SR (0 ol B ) AN JE 45 S SR P HR R B 5 e (N e [l LB R AR AR MU, Sl
AHURE, TG eVER AT HEE L.

K E BVEARSOR, BT T el MgrsZnos & e S R4 F T A PRI BE [ LB A RON 7724 1
AEo SERARIF IR RN 154 Ko NEARFMT, MgsiZngo AT SN 764, Bt A 14 a-
Mg A a-Mg+MgZn ICHTAILL R, I 7% BEHE RS 44 K, WG 423 rhTa6n L MgsiZngo £ 5 AH H. 2
CAGOR IS AFAE, PIIERLRTN 150 nmoe 23R FERE KB 124 K I, #12E o-Mg A AZ S, it
[ NN R I EERIRFAL, X8 MgsiZnoo B, 72 XN a-Mg+MgZn AT A . 246 e I v i
B 154K I, AT N SE ], 152 E A Mgsi Zngo BB, 9K TR iR W, AR
FEF 3T 2L, MgsiZngo B BAT i BEE L RS MERE A s DU IR o BEE I FE AU R, MgsiZngo
BEARRAR D BAWTIRTE, & e PIYE IR R B E M, fomimlik 283 HV, 271 1 39%.

C03-60
XUELH AZ31 BB STERTER AR P A SR R 2R EAT AR T
W, W, %
ESENDN S

FEH T RS2 A 5L N 825 il [ B 5 3B -k (ECAR-CB-A) L EHI & XS AZ31 B4 bt
T T A RN . SREN, ENIRBLEL (LDR) A 1.6 I, WOMAEIhEEAT AR, I B
REAR T 20 N AELHI SR A . @id X SFERATS (XRD). Je5 R (OMD FHLT 15 BN T4
(EBSD) XJIRH A Ja O 5347 T 098 TEAME NIVEX 2R E M {10-12} B 2= (ET). BT
WUGESLRE, AN X IR A2 A2 A BN S0, BRE A {10-12) S i2s AR R 5 36k 3 O SE TR #5 B B i)
T RER - (SFD, 43 i AR B))E S RE e 4ERr LU A TR R o BEAh, TR Xl rT 58 21— 26 {10-11}
JEAEZEE (CT) AI{10-11}-{10-12} —IXZ5&, (DT), iXeb2s 5 28 5 583 22 48 2 18] 1) ) 3 38 3 o Fe
BOEH . T AR N 41, B XA {10-12} ET FIARF BOEAR T AMER X 3k o 1530 2 X 3R A= ff { 10-
11}-{10-12} DT Frsl# B 2 SEAERH L (DR A 1.7 IRz il A 1R 22 0 5 A .
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C03-61
BT B ERE LR RE MEMKNE Mg-2.2Gd-0.4Zr &4 HRE
ZETRNGH2, ARZEN, R34, MR 2, %24 Rk MITE !, HREE 14
L T HRBREER MBI AT | RA S BB AR 5 R A s
2. ZRFEH T2 MUK AR 2B
3. KRS MEREES TR% BRES S TREARM O
4. BREEBT IR

KB B EHE (TGE) LEHI% T Mg-2.2Gd-0.4Zr WA, PAekas HpBt:. W5 7 AR TGE T
20 (LR 73008 150, 30°, 37°, 45° Fll 49°) X EMM RO ST 2Rk, ZI5 71 5 MR A SO 14
(RSN o B4k, K FAT BRTCHR 0 T Mg-2.2Gd-0.4Zr B FES R LR o R 04T o 1B RN EL,
Xf Mg-2.2Gd-0.4Zr A KL SR (CE) T 237N T 8558 K ¥, TGE WML HIER] 176 808742 .
b4k, TGE tAif#En (TD) RILHAFRISMRHE. B TGE BLEMAHH G, FEBM F.OX
B B E 1 (ED) FmAERN, e 1/4 L% IXK, WA ED M TD Jifwfs. TGE bt
HTE R 22 BB AR AR T8 R R dT TD A/ MAEFINT ED MIRBIEEE . TGE-45 MM 4t
HREE 45.6%, JEARM JI{KZE 98.9 MPa. It4h, TGE-45 WA IAE AN 5.46 mm, tb CE Mg-2.2Gd-
0.4Zr A 3.72 mm =) 47%. TGE M I BIEEZ T USRI 0, &RV B ARl id 2
AR T 277 ] RAR

C03-62
CALPHAD #5537 /&1t Mg-Al-Zn-Mn & & ¥ K SEIRIGF
RS, ZEREE, XM, A5
SRR NE 33 5 SR 51

NGRS B B JE e, K] CALPHAD J7VEMISEIRHTF /&< 0K AlL Zn, Mn SEXNEES
ERMAT NI . 2T CALPHAD Jrikit 5L AR () Mg-Al-Zn-Mn 5 & RISER #2418, B
L PRI 5 BEARAR ) F A7 22 505 2 v 1 A SR I A A foe /N1 S e Ay o SE I O AL ER L WIAR A
SIS REM. BAENEESCIG I | CALPHAD #5335 Hi /& h Mg-Al-Zn-Mn & 4 /7]
ik

C03-63
TWACKBRACERURLE B BB B SRk 2. WOA R S £ RERT IT
S
JARABREEBEHA R TR

ASEES R R ARG S A G IE A S A 7%, Hl& T AR R &5 8 AEE (Si0) TERCK TR
(1,2,3wt%) 58 AZ91 BB A MKl (SiC/AZ91), FEXTFEIZEREN AZ91 & &t AT MR S8 LAVE X HE .
IR SIC/AZI1 HEMELS AZ1 G REF R BURE, AT IO RAEFIRAR A, PRITHCK SicC B
KL AZ91 &), RHBOWA L K& 5 PERe sz . RS TR, 4 SiC &2 1wt%hf HIl
BORB R PR A RIS . A SiC BURL & =R, EEMEHSRLEETAL, P ERURSTH 9.4um B
K= 5.2um; B A Mgl7A12 B/ 3401k ; (0002) SURIGREE 1 7.27 BRKZE 4.94. ILAl, SiC BkifE Mg
FepRd A R RON, ST MgO. Mg2Si Fl AI4C3, [FIHEWLEE5] Me32(Al, Zn)49 VT HITELE
PR SE SRR W, Bl SiC MUk & 1 22, i IR P IR T B i, 240k 3] 2wt%SiC I A 1 i K {H 258MPa.
P o FE AIGE A R AT I1wt%SiC KHARF &, 4378 350MPa fl 15.1%, (EEEE Iwt% s mi, Pk gEL
HILU R R 28 BANE, WHCK SiC Bkidin AZ91 &4 5 HBLR R4k, 25 —AHgitk, IS5,
HAEREA SR B, SiC BURIfE Mg BA AR AW FE . FR, SiC/AZ91 AW KM ks &
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B Sk 2 BB KB DR B, (EHTR B EE RN A (R AE SiC S it 2wt% s IR B, 1wt%SiC/AZ91 Ak =
TR A

C03-64
WACKBRAFERURIE S B K A A eH % TR RN S AR REHT T
Fox, BORYE, HAKGHE, NS, Mbk
Hh [ R 27 Bt < SR AT AL P

EEXHIC A BEMA Mg—Al-Ca-Mn & &5 S0 VE b [RIXE K ), FRATTE & Sl it LA T2H% T
R L SR IE I BHAA Mg—Al-Ca-Mn & 4. BB HBAEE G SR RAE 1050°C LA E, PrhisifE 326MPa, Wi
JEMR 11.8%, ZEAMEREILR: . A& RMBEMATEREZ BT Mg0/Ca0 AWML & &/ TR W i
FramA SR B A A oAU AT ARTE S A RN ARSI B IS S = T & A B, AT SEEE TR
PRI RSB 1) R AP A

C03-65
M L8R B i BRI T RIS RARBT T
WRIE*, 2275, 20LW, SKOBHE, ghif
FERGE R

[E6] F S B AR - 43 PR S22 (friction stir welding, FSW)T- 1991 4F i1 0% [ AT S0 A bt th o i R4
TN AL 35 H BE G BOR BRI T PR HOR o SPE BN T 0368 1o R e e R 3 S A I A R A
AR ZUBBIE AT AR &, RO A5, BUEA, wT VRGN SRR R L T B a FLIR SR A
T B EPEEESR ORI G I P b 7 1 70 R i S e 2 £ B D) A3 A3 A R AT 38 07 1038 )= URR AR AR L
HLTRB T MRS SR, A EM AL EECE . At e MRCR s e RIS, BEXT R
PEBE. KRG SRR I & s /oK, FEN R SUR AT Z . HATE s T
PEFE BRI M BOR BOWEFC AL TR D B B ASHT FER AR CO2 ¥ H1Af B S oA BT 7T T Mg-Gd-Zn-
Zr G AEHPEBEEIN TRE AR RO A SV AR A, L 158 AR SR AIL A R AL PR A1 . R, A
RSEIL T W LB G IR EEEUUREAS, DI A MR R B SRAG S 1R T, RN T B BRI M SRS
VEBEBR G A RS TR A A LSS

C03-66
Sn JEREIIXT Mg-Zn-Ca RIEE &8 E SN S E AT A R iR
A, FHEHK, EEEZ
HHRE

AR, Mg-Zn-Ca (ZX) RIKAEHAEESMTHRIFMEESIEE . VA DL AR HR R
RZ B2 R AT, ZX RIEE S HIEE 2RI CaxMgeZns AHFI CaMgSi AH, X 2655 4> 58k
PR R AR BB . AL, ARA SR LY BUECH I, Jovde A s s il v g 7 i ek
BRI, ZX FAK G G 0 it e DA 2 SEBR IR 75 R, TR RSE i vt B k. et REmEs 4
M PP E B A2 —. Sn JURBEA RIFIAEVAEM . Ak, Sn mERKIERES HRMAMERTE R, &
SnO; P JEF P =PI BANEUE . 2% b, AR TAFRE 7 Sn i LR K& Mg-2Zn-0.5Ca-xSn (x=0. 0.5,
1. 2wt.%) A& MAHLIRITE 3.5 wt.% NaCl ¥ IR AT A s R . 25 R, Bl Sn =1
Wi, A4 CaaMgeZns FIZHT/>, HUIRK MgSnCa MBI, &4 it st mE K. A 1
wt.% Sn J&, GeT AR, BN 2.0 mmy, HEBET ZX 54, KT ~63%. A, &40
JiE B 5 2 =) 7 ~40 MPa. /45 MgSnCa MFHEL T CaoMgeZns #H, HGEAAMPHEHZEE L, HEES
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R AR RN ISR, A hd] 7RSSRy R, Rt E i se s B E e . EE
Sn RGN, AEHAEKRMBRANES, FILE AR BB Z L, tAMERE T SnO, 15
EARIZATHIR, DIt Mg-2Zn-0.5Ca-1Sn & & BA SN IRIE. 2 Sn & &N 2wt.%I, GE&HhrEKE
FLUKH) MgSnCa A, IS5 ZAHE A 1 ™ BRI ROR B 1, PRI & e e R RS 3T B o AR AR DB AR AR
AT JE R A < B A S B TR AL TR .

C03-67
A ST H IR A 0 T 28058 B T

PR, AR 2

1. iR

2. KK

B SR bR N A BRI S B A AR, 18 RGN E AR T R MR ORBEIC T
HS#dkee. ATERBESSSPERESEE TR BEEE. 8 ML, MRz mrXR, @
R Mg &8 R PE ) FHARE, Wit B AANE Zn TRBEVA S AR ARSI [F 28 A
ERIE S, ST IR AT A 0 B AR, 56 B @ AT R SO BRI /5 B 5Tk 5
TR T 8 G- - ] 725 ] R ) G R 3 2 R /i AR R, e LA R R VS R 1 Mg-Al/Zn-
RE(La/Ce)& 4, Ha&MHGH i miL 156 W/(m-K), [FIEREEIE 135MPa.

C03-68
2 Uk B Bk [ AR R AT R FEAR BT ST

ok i+

HPRR

RS i S D WAINPS SUR N ouR i L YU WG 05 3 s Y A A L e
PEREAMTRIIN A o A3 5 5150 22 o8k & i AT BiE, L AZ91 A1 VW2 PR R (1 i B 5 e 9 i U B2
TR T 2 ek e mb BRI 22 ROEAUE RIS, BETT 1 I Ak e ) 2 00 o A R AL A OU I B L o 220
JET, BT AR AT MR W s Z 18 AR A A AR AR, DAOSE N, EROIZ
M, BYext 2 ni G et It R AT © 2RO ISR IR, SRR TR T 2 oA B T AR
BT, AT T ANFHE 26X 2 o RO R IRE T, BT T ARG ETER CIER LA £
=JeMPYTE) WM 225 . BT FUEE RO T IR BRI L, 48 S w2 AR T8 & e i IR PR g
HAEERE

C03-69
BESEBHREE RTINS T35
A =™
A K

KGR AR E ORGSR &, R REN S HIE R R LR &%, Rk
PR RE — PR B £ o T B A T B A A P TR Wi W 1 2 R AL B G 2 E AN 20 L B IR BN R A% &
A5 R A] B R 0% AR Rk i S DR, (RO I A% S ) 2 B B VR RO A1 I B AT 0 1 T 5
FEfl, PR RAL, HFIE AR IAB . MEEIE ERAR S N RGN, 2T AR sl pLas
ATTEC LB HRNSCHA R S S G, 30 T AR HE R BRI AR . ASHT FUIE I RS
BB ISR A T AR MAR RR SR, @ T TSR RER AR, 2 T T2 HUR RIS
TRERRIERTE, @I M ERIPLE 2 IR, JETR T TSR EE R IE. 45RR, X
H1 SMOTE S #EAT Bidla S A AL BE T DA RER T HE A A BRI ZR R, B INSRIESE At e, IRAGHE
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e PRI 74 [ R o BEATLARMAR A AT DA RSEBL R AF B T, 318 T ESHEZM T . 2T EiRwis
TR T ESHUZ AR AE T LLSEEL 6 Pl oG8t T 2 S5 Sems AP it 5. SR, B AP 8 e 5 4
AR BEAEHIE G MO EER . DR 2R LESHOR IR AR . B6 11 P& 2 e PAG T30 . e o
L EZHR IS REHE AR 7 AR B <o He B SR S T 1) 3 PR 5 A

C03-70
FrER LSS IR E R T B H & ARG TEF RN
B, MEE S, BT, RN, #Ou 3, RSCE S, JuEA Y, i 2
1. I T K2
2. FTRHE R
3. BRI Tl K2
4. FHERE

B SR BT AR AT, SR, REETE DL R B M B MR RESE R 1 Bk & i)
TR o $E R I8k G i rp A2k i SR KT8 LR T IO B8 B & K U P RE SR AT R 12

S LAEWIIL T Mg-Gd —Johi 1B & o P ARSI S B I L S R AR ML . 25 SRR I FT R B & P
UM 55L (G TR HIR S UIARSC, HrpalBest k)5 Bt S SN e 440, K6 &1t Meg-Gd
“EeftkE B RAR O (RE-texture) 2K, & & Mg-Gd —Jo& G515 5 B i 23
N c-BlPPAT T D7 18 B 53 B 20 (C-texture ) o e 3 B2 R £E T 2BER 5% i B b DAANE L8075 PR 45
NE, HiliF 30°<0001>d F REBAR M B A K BE ML AL LT 4ELI . 10 Me-Gd & &5t ki R+, Gd
AT ARG T & e A ESSE A iR, (et 78U WIEESLSIASEAE IR, H AL kgl
A AL ) 5 AT B SRL AR, 110 S L A R R e - IR SO i (57 5 L -l e 1 57 17 T A%
BT A - TSR B S i) C RGN o 1) 2=k 0 A 4 R DA K TEM SRAESS SRR I BT D) =& Hh
KSR — R T L8 7 SRS SRR RS R R I B R Me-Gd —Jo & iR e i 5 2R S A
AEVIMR. L, IRABARE G &b & P G S R AN A LG @ I 2 TR it s tERe B 5 &
HAEERE

C03-71
BOLHMHIERIERT VWEIK S L& BUblt. RWARMEHALE
MPRER*, REIH, 28, T30
FIRGER MRREES TR RS e R B R AR TG

Mg-6Gd-3Y-Zr (VW63K, wt.%) & —Fh F GG 164, SRR MR B v m A BA ) [
B TREN AT 5t AR B R FOC R IKIERD (Laser Powder Bed Fusion, LPBF) 14 il i $5 AR il % 1
VW63K &4, ARG T 1ZEE MBI B SRER G g B S5 . LPBF & VW63K & &1
IRFEM LS HXEH IR T 99.6% B0 AR, RPBG MR BIEME. LPBF & GW63K &
S BA R BN, GFHAIR SR 41N SR GRS SRR 21.72 pmd . 395173 A (4
K Mgaa(Gd,Y)s 58 ZAHATUK AL - Rtk 586365 S A0, LPBF 25 GW63K £ 4 155 A M [Rl i $2 7t
Je IRGRFECYS) PLhiimEUTS)MIZEF 2 (EL) 7 JliA 2 21844 MPa. 284+5 MPa Fl 11.941.6%. Mok, ik
7 LPBF 75 GW63K & 4 1) BRI (TS AL T2 ( 200°Cx128 h), A F=A B0 43 B B R HiAH,
XM TS FAAEERAE$E = 75 B 7 TR T-4% e i) [ I I 25 (Te) #kb 2 . LPBF-TS 2 GW63K A 41 YS-
UTS F1 EL 1547 524 29346 MPa. 359+4 MPa 1 2.9+0.7%. {HEER K2, LPBF-TS &6 4 1 IR EAE
AFETZH1% 0 GW63K A&k, HaBd FHE-T5 8648, AHFAEN GW63K &adkHiEEH
T LPBF i S HA SRR o B & & TR
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C03-72
miskaEst. H&RNA
x| 53+
=P

PRl L DU N oK, BEX miVERE B A SN, T A vy SR B (8] & <, WIF TTMG LB
)5 <e PR LA (A AL, IR b ) 5 < 2 5 Ve e L 88 5 LU RE BN G &R, BEF G
TG ey Bt HHFESTER BRI, e dx i LB i TN iRt 8%,

C03-73
Mg-Gd & &R IKEFE & 71 MR e
EEHE, TR, Rk, BEE
EUPNE

TERARIEZAR . = 1A RER I R B S &, R B S SRR IG . R &R, RS
B AU B R o AR S8 MO T A ST, WAL T Gd TTRIINAT Mg £k
PIZIRAT N R 1A VERE R A LB . 3635 B HIRES T, MgxGd & &AMk R B0k Gd &
5 R i P S BRGSO Yt v L DR Ay (1 28, SR VIR AR = Ja oA PERE MRS - Mg-
Gd & &R EAE EE S B Gd oz 0 B AR S IRSNBERERISUIAT O, 1T Gd o 3B I ] 77 55
R S kLA AR, DL RS T v 2 B S, DU i B2 W 4 T L OR KR 2R (1 2 A

C03-74
B &SRB HUKET T R KRS L
BT, BB S, AEZE, KEFR, TR
RIEH TR

B S MRS, REENREAME. E8ES SN2, EEmA IR A SR
Mo W HREA RGPS TN . 8GR BT AR, B RISUE RAE . Ak
R A PR AR LI LA R X B & e R TR R /KR 2 i % SWLER T AT TR, 4. (1) SRA#EE
WAHEAE B G & RIPUR 1 — )2 S8BT AR, s RENS /8 2 b PRIE AL, TR RRECE 1Y)
AL, ZEWEREORAE TR Z R MR 1 Fedb i — SRR, WHURY S ¢RI A A BEKRE,
PVERIE I S e (2) SKH 5 BUTRAAE T DURR/ SR IR 2 FR R i) & 1 B4 & SR TR B K IR =, 1
FHBEEKIREEBE L), TERIRBAENRG, LSRR . (3) S0 g K & i A2 5 in
A TR D AR R T F e A s S ph e i % B2 R . I AR R R 5. %iR2 B
SR EEERES, REIRMEAN SIS . EABERE IR TIRIZZ) 90%MItEM ey, HAR ST i sh PR 7
HRE R K B R ARETT. IR VRGO R ZAE T ZE 2R Sk, WATEZESEHR A

C03-75
R TS e SR Sl &
REWE*, XRER, KTk, A, T
FIEGERY MRREE S TR A e R B R TR T
Bt AF B R A MR AL AR AN [ B 22 T2k e S AU LA T R B B 5%, AN oo

R A S LT B S SR R B SRR LRE AR . AR UK AL SE AR T T 2L K
B HIE A HE T 2% 7 — RV TERE Me-Gd R Ea&mrl, YT R s sE 7
BLE, FFRehi & 7 TRERET
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AT R LBk A e H A BRI 5
SRER*, AT, BoRT, BREH, ER%
RIEHTRFMER AL TR

5164110 AZ . ZK R HBESEMI, W L8EA4E (Mg-RE 64 BN R 50 R,
1E A L S B N AT I A, R NUR . VR BB T2 N AT R A S LULASIF]
B LA 58 B Mg-Y . Mg-Nd. Mg-Gd 1 Mg-Y-Nd & &#LHIA NE], W50 T ASEER RN 137 (1%
TATHN, GG RMAHSNE, &SRR, EARE R WS BT IR T, X FRASE
RO ARG FE AT A R34, 0 R FRIMT HEAR T AR AT N B LB . 5 FLE 6t et — e &
S =TCE S IIRAT AR R, FE T L IC RS S AP RE 1 B0 R W [R5 . AN TR
AT TGRS FR M H SV AR IO A IE BB I, Haon T i A R Hp AL A FOBT R AR S BAE T, FE M-
BRI, NES SR DRI AL T LML IE T,

C03-77
BN DT @ R AR Bh Sk B A TR R ER B R L
ZZ B *, Xiang Chen
B R B TR

HUBGZ e I A4 R 18] ) BE R e i IR BE B . AR RCR BRI S A i . #a4eit, &thAF =2
2 MREE DA AL AN AR R b, A B AT H B Z AR AL AR B KB T, B BRI AR RENL
MR ALY BEPN B EAT BB o 19 AR, RIS &R R RS REE 3 TR MR VAR
HIEAFERL. BHEIN, SRR AT R RN BB RE Ak, R DS BT 1 3
JTRONBEBTT A, 5@ R R EOE PIRARAE . B LR R, ASHTFUI & 18 HE N T A A Al s iy
L ARSI I B AR, GBS AR AL, RIS B E T a Bh(RETE RS T )
TSI S IR AR BEHE R, AR JE TR 1 i 2R A Al B it e EE 2L PO PR 5 S B ) . SR TIAE I RS 7 1) (a i)
EEEGREEE, WRIRR T KE<cta>fiflfo 456 17 RS RGN AR RE /34T, 18 B 1 Az A iz shAn
AR RE AR Z 5, R BUREE BRI GO TR RE A 122 dty i B A A% S A5, T s BE A 1Y <c+a>fir
B IERBEGI S ST SCIRARIEIR, AP 1 5 HE/N 7 G40 < e v < A i B i A% S 4 S LI B
BT B L] .

C03-78
Mg-Al-Si Z & &HMEETHE & Mg2Si AHPLE 7
XIFLr*, EEHME, HH
PN

FRVERL R W RPN AR 022 kR, WBYE. etk smEE. BERESE. A HOF AR R TR PTAE
Le =ARCL b5 B &, TS SR s U A BA B S BN 12 5 — B TSR CALPHAD
TiER T M R IR 2 & SRR AN T Mg-AL-Si A rt R TR, THEAISE
B0r 00 5 A ) LR IRE 1 v STV A R R AT S B TR0, FATTEE R T T Mg-Al-Si &4 623K
AVERC R AR VO o AESRIERE b, SR SRR AN S — R SR T T Ca ALY itk MgoSi FIHLER . BE7T
TAFMIE R om B & Ry BOTHR (R A
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R B & SR BILHLHIRT 5
REFIE* PR
HRKF

Mg-Gd-Y FE e RIBUENTURA AR, 5 A RSO R h R A 46 5 S BT . R
S S AR T R 28 I SRR IR 152 ) B e IR A RO s (B R B e PR A 2 S BT
PE S SR e NS AR RN O, ELPAH F i ™ BN B AT RN T R RE . Juit, AR IR
SR RERE H Rl S B R G A I S RIORE 1, R P LRk 5 LA P LR WA PP A AR AR, FEFRAIR
Bh AWK AL FER, SCBEEM BRI, IR RIS, RI&EEIRIrERATRE T
JESHEAE 5 T (AR WL, R miR B G e i A TR I SR OE 1 ISR AR, HESBR G e
SRR Z N .

C03-80
RS L e & R E SR & 5HT A
HIRTH, REME 2 OMRER?, 2772 XIRE 2, K43, W83, ZArW) 2, T2
L ZEE TR e A A
2. BilpROERS
3. P EAAHIARHERATIR 2 7]

T BT RE TRV 5 MUZS MRS 3 T E AN E By s S Ao i AL S5 A A R R DI R R, TR R i 2 it
ARSI HELR P E R R IE B A & M T A MR RA EEE . LRSS & & B & &% A
BOTiE, TR GA R AR R R IR i — DR s AR R RN . Dt FRATT DA S B (1 R
LT Mg-Gd RESNFFX R, RGN TTHIZESHOT AL R L& & & B 12
SHNPAE IR BT & A ZERE R, RGBS &S H AR FB . SRR YIE o-
Mg FEAENLE, FE AL 5 4 35 AR/ R0 AR RS 40 45 A SR AU S & Sna T L], R
TEREIREER A4S (PihisaE (UTS) 329MPa. JEARGEREE (YS) 209MPa. FEMHZE 4.5%),

IbAh, BATR AP RS GEEA S & TR MU A L & ST AR, T T MR oUW 2
g1, FUHRHE. PUPEREFINIZAT R SRR, SAUERIART 5] 0] LI G S BRI SRR 2922um 41
B2 2+0.5um; FFEFEM BRI AT E& Gd, Y, Zn, Zr 0 RAIERTEX .. ZE 5B SR
YS. UTS Hig A2 75 F) 364+13 MPa, 380+16 MPa 1 77.8+2.1 GPa, SZH | B3 &Rl o Al
AR R — b A

C03-81
Ti P R T SR AR S T £ REBT L
AR
HPRKF

BIREEAMBLHAIEL., moRE, EE, WRESE - R IERE, ENEHR. EHR%E
T RS EA T Z BN A AT ST ME . B R SRR s AR — R M 82 S B o 4 5 A
BB MBS, Rk SEE AL AR, RN sR iR S B R A A N B, B
HEMEBBIERE . e RAT RN, R EMR R R A A2, PAGR
UE RGPS A ErE. RN, BEEME. MIRAPUIERSER BRI, WEIEE SR 1A RE
M EEVE SR T S i AR PRI, WO JR e L A e R AN IE (R (Y 2B R RO B B2 5 AR B B BAT
HERE S ARTAEF, KW ARGE. SAREGEE AR & 7 Ti BRI AZ31 S SR, B
THEAS Ti BRI R AZ31 B S ARIR B FSH s ERE A B, 0T T Ti B
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BRALAR M IO R B 2 Ti BURLE 5 AZ31 BRI R S AP ELERLAR LA ) 2 PR RERISE AL, i PE g
BAEEE SARHIT R 5 B R AR S I

C03-82
B2 SRR 2 MR R I AR S TR 5T
LT, FIR2, b
L RK S B R - L R K 2
2. FPRVRLE L TR LAl A

AP S SOE N a Ve R G EATED,  FAER AT VAR I8 A 58 1A i J5 T 58 4 B AR R IAC
TE G 7K ANE SRR IR S | A R AR R AR SR, SR EREMRt. ASmTes i iR ) 7 Im RS A
SELM IS R AR . XTI, ARSI TR R EHOR, TR EE S &3
U L JE KA A ik ) & AR ) catechol 3570 FAKIRIE RSN RIS B . HTE &5
TP R B G A GG ST R BB, S B8 FRILEE & ek B s (1 MIE
UL ED o ZEM S FIRE B S S SR WoR 10 A 2 A AT AR 2R, S A it
ORGP SR . R, TS RFSZE RN Mg2+B T F1 Cu2+5 7 B A Wi [R5 S 08 40 PR e 3 1 0 A= 0 12k
SR N REN S — P IGAIE o : SATTBEE CoCr. AR E Mg #LL, 1Z3 iR 28 A & A
AR PRIE A A Th R (7 REDSERG, NEAHRERIRE —) . BFERANBEIG A RAERNEE, FHE
3 AN F B BE DT AR W] 8 22 R 35 SCAR G5 1) S BN o Wi T N W] [ B A R IT RE T B T SRR 3 3 HAE
FI(AIM, Active Interplay with the Matrix)” 2 DI REAL CE BB NG, A3 58 4 T $hof — AU AT e =
& @AM Th RS B AN

C03-83
KRR AR5 & B4 2 B RS ARBT R
W, EAEEE, EI, ERRR B, EAN
A SN

RRSTAIG A5 1) S5 2 ) o ek s A S B R M 2 W R RN A 88 S s A o5 B K B FH A 5 o 24
JE 46 I8 S BiAS th 2R AN BN S A RHE Y, Z 57 T 51403 Mg-8.5Gd-2.5Y-1.5Zn-0.5Zr &&= 4:#m TH, 7
ANF AT R E S AL T TR SRR G A 2 G R, SRR T T B IR TS5 450°C.
10mm/s. GBS HRAMSET R AEIE (SDF) FZ ks (MDF) 25, 2057 7 Hetk LPSO AHXHEEH
T E GBS ERE S R R . S5 R HUR LPSO ABX /3525 M S — e i, JUHRLE
1%, MDF J5 FIEUR LPSO AHE A SR AR FIBE /N RS, F By A3 50, 3% 2 LB =6 (AR % 1) e 1k
FIE A . s, MDF 77 BRI S04 B fE T SDF 8. )5 A 22 s 5 R B Th il % 7 R~F N
©900mmx100mm [ AP . &0t T abH )G, #ih &AL Z55], AR —8, ARt
FroB 5> A 406MPa. 391MPa; Ji IR 458 327MPa. 318MPa;  SEMHZR AN 5IA 16.0%. 13.3%.

C03-84
BESBIVERRYE B R H TR
AN
B P B dih R SR TREA PR A ] Bt B I BRI A L

EEEFER AL ER. TR R, ROTRGE . RIEFEE. MRS T, T
R gaREUN STEREAR. XU S 2 A, R RS TR S, SR
THALENERGE IR . Rl R SR AT o, A G B 37 2 AR 00 B IR, BRER AL B G S AR AE TR
BSOS, AR AR RN, B AREIR R, BUERT R R R . ™ R B B
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BRI A iy o LSO 2B 5 I SRR SE P AR BB AR A o AR SN 5 < I SRR R T o 7 J2 5
BARSERL L TR A B UL BN AL S SRR B 37 IR AR R i TR & e BRI 37 IR AE (T o
MIBRRLRE, 150 7 BRCR I B 57 2 AR 2 F S IR A S AR B A, e A2 JE8 b ) = Y £ 45
R, T MRS S SRR T R E R G e IR Z R D PREASAMR IR, R — [
M7 SRS R . H AR A SRR fR 4 ¥R = IEAE 2 AN 5T AT e N2 ik

C03-85
FiFELJE 8k & PR RIE A SRR 5T
Jiid R

IR ATIE R AR B

Bhe AR, mNIEM R ERIREE S, Eaffa R, w A ARaR Oy R A ELAR
Tob 3, 2D TSR A T AR . B8 &R JE IR AE 71 [F] B AR IR & DA <, RIN
FEAFI ARG N EA A Jafe)s, HHAH R thiE 2 B R AR, F AR L e 220t
HITRE NHA MBI RGEIRAT . Aid U TR eGSO AR, 79 N ARIE
V1 B N IR AT ST LB JE AR IEAR G, s Bk & S AEA R NAHR 8~ Ast e sh i A0F X 70 A AEL
i, FERFM BRI A SRR B G e RE T 1sm, N AR FLJE Bk & e s ZE I B A2
W3HE.

C03-86
BUORTTURLNT L3R FRAH SR 8% <8 FR 48 R 3 . 7 T8 -—- B (B AR DT 5T
[RER
AR TR

BEXHASINGUR BRI B 5 <, SEIR R DUEWIAR SRR TR I BL, BRI IR A B I 7 R BIL Y B AR
RN, RIS AR A N 7 BB R AR A RGN ek b (R AZAGEH 10-%/s ~10%/s).  H ATIX—SEI PR T 5 IHLEE
WANERE, 2t PIRAWI T ATARRM 7R, RRIR S 2R SN R 3 AR R
T AR 5 AR FER T BB AT 1A AT NN . AR S R RV B HE S A 5, HRIP OB &
GAEAFRALZ (10°/s~10%/8) Hifef N HIEAE /17 Re . BUERIA BB R TN AR FR AN, 5 S 2
—E ETREMEUR, AR AR B e TN AR RN (M SOU LB s G RRUREXS Tz A 22 & JR Bl ) PR
VEFHRE A NAZ R RIRE NI 2 22 e b o ST AR TARSR I AR, PR AR bR PR IR 2]
P REDR 0 T e IS AR N 1 AR & FEAT 18 9T

C03-87
—ME LR RERAR RS S
Wangiang Xu ({RJ558) *123, Jing Jia', JHM 4, EFEEC LS, Y0R8, HPBH°, Nick Birbilis>’, John E.
Daniels', Yu Wang', Michael Ferry'?, 1&/j5#
1. UNSW Sydney  CHrrd BUR 1-K25)
2. b TR
3. Australian Research Council Centre of Excellence for Design in Light Metals, Australia
4. FRE TR
5. RIEM TR
6. FBMIK
7. Monash University
8. The University of Sydney
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HA e, BEVEANT G v A e & <, SR XSS DU TUAE o RIAT B AR5 G 22 5 m WA O R S
Fsrab i INN T Al SN Es G o 711 = SN N S I SR R T 6 2 ) IR VRS N TR o /2 S 22 T T
JE PV SR R LR R B RX = MECL R A4, B R A e A RN B T TR R R
W5. N, fErAeREMEY, ek, WEEGEIEER 13 Db, BRAHmER. BEMT
RELFSFIRZ AL, B TIEZE, Wl T 5220 H N T7 Gt IR 0 = i 2 M B REAR 22, IO PR
i e R A R AR BRI M T T

TEMREAE T, ATEINFR T —FEEN 14 g/om3 AAMNBHA S, SiiE. #InT. #Ak. B
BNV N TAREE, 72 H N F g o 7 2, TR T RO SLT KR H R ZHANMER Y T iZa eEi
A o < A e ) L R R AR ey R i 2V M B P R, T L T A R A R A B R R T
—EA LN B A BRI, TR % SR M e RE . 2RO B R e AR T
TIERERTE R & B R RITRE T — S8 IRIE

C03-88
Towards dense corrosion-resistant plasma electrolytic oxidation coating on Mg-Gd-Y-Zr alloy by using
ultra-high frequency pulse current
Shuai Dong*, Jie Dong
Shanghai Jiao Tong University

Ultra-high frequency (>10 kHz) was employed to produce plasma electrolytic oxidation (PEO) upon the
surface of Mg-8Gd-3Y-0.5Zr alloy (GW83, in wt%) to understand its mechanistic contribution to the growth of
PEO. The maximal pore area of the resulting PEO coatings was reduced by about one order of magnitude when
frequency was increased from 0.5 kHz (65.8 um?) to 20 kHz (7.1 um?), which is attributed to the ten times reduction
in single pulse energy. Cross-sectional SEM micrographs and electrochemical impedance spectroscopy confirm that
the PEO coatings obtained at low frequency (i.e. 0.5 and 5 kHz) were consisted of an inner barrier layer and an
outer porous layer, while ultra-high frequency PEO coatings were divided into three distinct layers: an inner barrier
layer, an intermediate compact layer, and an outer porous layer. Moreover, thickness of the effective corrosion
barrier layer of PEO coating including inner barrier layer and intermediate compact layer increased as a function of
frequency, resulting in high corrosion resistance of the ultra-high frequency PEO coating. Those findings are
anticipated to provide new insights to guide design and preparation of high-quality PEO coatings to tackle corrosion
challenges of Mg alloys.

C03-89
HeRGEEERIT. & REARHEE
RS, GREAy 123, EfAE 128, HUEE 12
1. PHZAZIE R RRL 2 5 TR B
2. BRI E o5 SRR
3. Bk BAH AR TRERT FT A L

WG RR S SR I B P ERR T S8 BBV RUESEENE R ECGE AR
SRR B SIE B, WA e —RR T a8 LR A & oc R & 20w 2 iass, (HZ
T TG 3R AR G A R [ A 40 5 384T s R i AR NI T o AR A1 BASE T H-R [ A v ) 9 25 &
B T/ PSR T EREE, Th B R A T 3 O SR S A Y AR AR AT I A R SRR o I A
ZHRE (99.99%) BEIEAR A Z R e R R A1 A I SL Bl IR AT R I TkAisE (<160 W/(m-K)) CLikiE
A 9%, i nlis 175 WimK), 3§78 TS SM BT R T A [R5 5 RS e 2585 35%
HIJEM5s T 180 MPa, 1E 3.5%NaCl & H 5 5 Ji ok O 2w fE 42 0.3 mm/y, UEBIZRA &R
SHMESPUBPERE . T ik AR A KU R, A SRR A 2 A A B A
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C03-90
BmA L X HRIFAL CT FF R SRS AT KN
Zyitn, ZFpR*
B Tl K2

FORIERIR 22 BB BT U5 e it RALBATT AR B2 R SR 2% 28, MOBLERIEEOR 5SS BT 5
B AErefilis, TRENA IREOH i, Aarssk. Gk, HEMRITRARRN, TR
AEAL S SR MR VR AT R, R =4k, J8AL. AR IR RIS M RIS SRR . BT X
SR ZERE DM ENLTZ 4 (CT) BoR, 858 WRCK GO Sz i e & AU S, SEUROK 2 73
B X BT CT ifg, W SEELZ AR/ R Gl i =4 Te iR R T Hm 3R 55 CT M &R, MBI
FER ARV, FTSEELE IR BRI BRI MR SRS S ARGOAE AR =4 SR AL
R, HArZRCNHTRESGE. 568, HeE. KRG, WAEREME. Wi, REL. 50
SRR =g BT SR AT R OGRS A S B AR SR O T R mitERE R A
X G2k CT WA IR, AR RIR T S S5 M RHE IR 00 T I w] S 22 4 vk

C03-91
TR e e i R L M- Y-Al B < B BETH - S TR AT A BT
R
ek i R A BRI 7

Bt R e R AR RS ATR . 3C Mg E M AR E A RS T E R BEE e
Mt JE ok e — ELANEE, O B B Tk P [ I CRA DG R 0 22 R RIS L Y RS e A
SR B A IR P HA RS, (EM LT R KRN 5 5N G s R R vk, T2 S ik
e, DRI SR At PR B 45 < v o R MRS P P DA . ASHIE FE e T4 26 17— Ffr Y Mg-Y-Al 54, 1%
£ 4 RSN T AL B P3R4 I 350 MPa )i IR 558 B A T 0.2 mm/year (RS HUE S, /D& Al JCER RIS
BE e 7 Mg-Y RENREEINE, RN &R T RTVEVE R EMRZ, ke ae v
BARTE, X G SRR Y B AT TS, R TAE KA B TS R A B B B S 4

IR

C03-P01
Mg-(Al, Zn)-(La, Nd, Sc, Y)=7o/k £ FAH B ZB R
ek, AR, TR 2, ERENI Y, /NE) 2
1. BRI 5 TR 2B
2. IASIE R MR RIS TR AP

BRI R TR (ICME) 1A RE, 2R R RIERN T PEREAT BRI, AN AT BL
BEAMMRTKEN &SRR T ESH, A RIRR I B o 20, i H R 7% G0l A A
AN TRIPR Ao TR AN B ROriE e —, B S TAHIRENS &, (152 s MM EHAAR
SRR IRTE AR R EVND ST - o TR Sl € e T T = K227 S S s SR L 0 - N TP O
X RIS A A R R P e . ST, AR TAERAAMETA (CALPHAD)
JTiEITJE Mg-(Al, Zn)-(La, Nd, Sc, Y) = Julk RIS AR I, 5836w 3. M il d ek R 1)
PRI, vmEtEREEE S SRR TR HEAKYE
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C03-P02
RIS & SWOBIE B RRTESRIE K SO 57 P RE IR
F 23, P 122, T 123, AR 1, KR 123, U 12
1. PHLAZIE RS @ AR o L 5 i s =
2. PHEAGEKY: MRRRAS TR
3. PSR PRITE BT R TRERT FE O

B e R RS A SN AE B, BOURERER TS & F MBI BoE R R
1, T B SO PR R IE, 5 IR 42 X G AL B CRAFLBRALER ), R E i
FLIFBREE N O 2 AT FURIE, EH 4 B & 3ot IR A8 05 PR RE RO RE U A TR T IORE ELER
REVEG & FRI S LR AR T OIPRNES ERERE LA EIRE, R ML
B T BRSSO 5T A, S IEOCR R T ESH, STEURT 80% M HLh 5
RIR AR R RIE RIS H R EIRNINGS, RGUTE T FMSE SR KRS 7% 4]
D E R RMILIRSREE LS . KN R AR B & & IR 07 VEREAT S 500 . A TN IR S E &
WOCIRIEPEREIR At T B M E LIRS % .

C03-P03
Mg-Al-Ca RE S HELERTUAT R REAERRET BT T
A28, T, ZEN2S, BBk
Hh R 7 Bt e SR T U P

AL Mg-6A1-3Ca-1Zn-0.3Mn & & AT R, BT T GEAE 250°C-400°CHI 1571-0.001s! #4448
TR R ARAT N &R )G BB )- 30N AR M 26 R I B B 3078 TR a5 dRRHIE, T8 B 77 B iR R 1)
T e R R A SRR [ B AR T PR AR o I AR &8 SR BRI IE 52 7 FE v, R RIS &AM TRE. @52 TN
TH, Z58RM: (RIEM SRR FE TR RO R, RIS D)2 FEERER i X I8E
BEAEEHINL: 603K-673K, 0.001s'-0.013s". M4EIEFE 2 A SR EBERBIE, MERZESSE
FE R RZHRZM TR RS . EZIEIER T, AE8HS R, T4 & & &
W R RIS T, A4 AR SRR, 22 5 RHEH B RS R, mNAREET,
I NG S HERNRIL TR, D B IACIE S BN A IR AZ AL .

A EAE 340°C, 350°C. 360°C FHATAEXM BREF AL, & &4t Ht IG5 ae R A RON 56 4 MBS T
ghdh. WHA T AFRIERE P RS AR T ) RV, B T BRI S A L . BEE BRI
FERRAR, &R 143MPa T 2 208MPa, Hithi s E N 258MPa Tt 28 290MPa, [FIN{REF T 19%
RGP, SXRET R BCAREL, BT AR RREF R AR R 254, (R E ST R F2E & o =
A X FRESUIME A, (R R BRI ShAS 45 S SRR, A& RS WIRES, 5] &b giib fl 2
9. HERERES, SRR IY BT AL B0 PR A SR A%, S 80T AR A L 4 O A
RIARXTAH /N o[RBT, 45 i i SR AR R 2 AT AR A AL &, R ESESIASHT HARM =2, AT {6 & S 1 aere
FlE .
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C03-P04

SRBRAE A BRI T B RRARAT D9 B SUR T JAR Tt = MO R J2 RO 7T 5
FRP*, Pl R, E/NE)
FiERGE R

SR ) JES P R, BN E PR RN O] B AR S Jm A R, SR FAE S 2 AR RS N 1 PR AR AT
RNAFETHEIERIKIAEE, HArE = A1 . A0 s Al s AT R R phse 5, R IR BEER S
(SBF AW MR AREE L Eh K TP s, TA3 2.8 1mm/y. HrESZIE M, AiEE7E A BRI B 12h NI
R otk P RGN P, FLS W42 . R0 SEM. XRD Ml XPS Z» HraliBEi= i 168h Ji 2 i AR I 14 JE il
PV, RIAE BRI R R e IR R I R R ) Cas(PO4)2/Mgs(POs)2s R A ZFL Mg(OH)2/MgO
)53 JZ 454 EIS HLAG 25 SR W, Al e A BREA ST T (ARSI 1h 1 126.53Q - cm? 3 K #1 1318.76Q-cm?,
JE = ZE I B 1h 1) 86Q-cm? 3 K% 168 h 511 789.8 Q-em?, 3% BH L 7E B i ik A2 1y i b P 320 i 44
9o AN, AR I AE AR PR o U TAMICIS BEAR I B R AT T o B SRS EH, XA AKPHAS 1 CIF
XOF TS ol P ) B 2 D e T A7 o2 A SO P88 PRI I I o /0 BRUAR P i 8 s P 1) 4 P Bt 45 SR S5 4k 4 SBF —
., RMEHEIIN BT S LB XIUTAE AR AU BELE A IR ET N AT A S AR B RHE

NI S et B e A

C03-P05
Ag JTEXT Mg-8Gd-0.8Y-0.5Zn-0.3Zr & &YTIEH KM
JEKUEx, R Y, FIE !, HER 2
1. HRH TR MR RL S 5 TR
2. HPRKMBRL S S TRE B

BIEEEM LA SR T HAREE .. M R MPUGEERE, RS R & SR R ) 32 2
W72 — PUEAEKER R SEGE T 685 S MTTETILEE /1. W Meg-Gd (-Zn/Ag) RE4ET
gk Al (Mg7Gd, cobo), SEEFEARIIEL RS FM(100) B°//(110)Mg F1[001] B°//[0001TMg, #INAEETHL
B A T A IR . AR 1, RO Mg-Gd R A& &R/ MMEAN LIS, ¥indg&h<cra>i
% REE R IRTHREVER RBE R R AW T 50 1 — B & 4 Mg-8Gd-0.8Y-0.5Zn-0.3Zr-xAg (x=0, 0.1wt.%,
PLR 20 B fERR VW81 F1 VW8IA 442). Wl 0.1wt.%Ag J&, IAA VWSIA &4 (460°Cx8h+200°Cx60h)
B B IR R EE o 0L R P R A A 8 23 T35k 3] 225MPa. 338MPa 1 16.5%, XTI 23 VW81 & 42 il s
T 25%- 14%8 73%. TESRFE T, Ag yuE il LUETHIT S VWSIA &4 BHIKEL, mEskr 4.4:1
BE 6:1, BAHMKALEKR, G&rREMSE: BT, Ag o nl DUEINTE G &5 E R B i T
Fifwtr (Gdv Y 1 Zn) JERE) 11 245 (ABCB) #i&, 1M 11 EEEUE G &P <cta>lB# 519T38), AH T

HEMBE. ZEESRPAA R B+ EE L ST

C03-P06
PR G S IEY) &R Bt 5 T T
EHk*, i
g TR

MW G e M8 SRR 2 TR ER, 5T LA-&RaEa ML, MW & naH e B35y
BRER, PR H LM, & R M AESRSE . H ATME— 7 I R _E N W) & #8——Coupler L& W&
e KGR IR, ALEEET th ANEE NI, X IE YA )E Coupler KEIFAETWIG OIAL, 5
i AL PR IR AN R Sk T RE, BRI T IE R BT RE . I, P ATV Y & A, fE
SERCILE S5 H D e B 2 5 ) as AL SAR S B HE R Ab e8P DR BIAT W 2 W PR IS PR o T s )
A ASCLAT R WE43 BE & M RL it 7 — ROl Mg W 4%, 1Y) & S AR A& R A
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E R K2 2024 B 5 S 1 AR K2 Co3. Sl trd
HE, Wi ieE sNE BT USR] 2 AR A IS R A BRI 7, BEFRAEAS RN A 2 (0.2,
0.3+ 0.4mm) T, IMEW)EUGTIKIN ) HAMIEN, HiEdEAEHAVIE LK, RiEZY & nirtsa
bk, SERFW: MR 0.3 mm B, M YIE DG N ) o AEONIE], WG s A e 420 ik
T FERY R, I 0T DASRAS S FE W) G0 B2, BRIt W 4TI 708 11.53+0.35 N, 484 54 302.35+12.61 mmHg,
TR AR T A W) 13 B PR TEESR o DRI, ARSCRE T IR AT B AR IR 1) 5 2, T LIRS A 28 1 2H 400 L
WG IR, FERE IR B AR W) & USRS o AR STHT IR IRIE T SR R AR AT e i 10 35 ) -6 2% (1)
FANR AL 5L 5% .

C03-P07
FHNTT &R IR S RESC R X 2R - AR ELAR IR L
JE R
TR RS TR B

RLESFIAR G 52 (8] A EAE X S5 &8 LG SRR JE Rt AR Ak R 57 S WL M e 220
R, RS TR AN T EHEHER (HCP) &8 (W o5k, 8. 85 mBMasierh, Aresigss Masas i
[ B o DR, DA AT e IR E 2R IR AR BAE . T T ARX P ELAE FILH, AR R
TR 2 - S AT AT T e — MR, AR A T DAY SR 7 R A A B El A b R AR B
H R — M . X BEIRATRIN, 2885 -1 A A A 2 o (0 4 % AR 1A A 0 DR R, XORR e A s 4t
JREE, R IEAARIE RS FR 00T RS TH R AT JR S 17 0% o) IV 1) 2 480 il 2 s R PR AR S TR R R B e A, B4R () 2K T
CHAETHDD) ArAS T HE A A {10-12) 28 S AT (B3t A4l . BRATRA R PR R R T T HEmALE 5
{11-213 AR {1122} 28 S R 2 TR AR EAE D o 725 {11-21) 28 S A B, i A A i Vs R 10 AT T 25
BUUITHIRT, B IAC S SN S P AT A, AR RBREEAL. Mk, SEE-FNS2E 5
BIYPPEAS AT, REEA A5 AR 20 (10-11) P B BT . 1245 B 528 28 &b 10 d ks ok I 2 &R
AT e BRAWIA . AL TE S {1122} 28 A EAE R, W3] TIEE AT E A B R . 2(10-
10) 1/3[-12-10167 #5525 fnid FAH BAE B, BB e e 22 gl A2 A(01-12) 1/3[2-1-101A7 55 {H(01-12)FFA
g MNELKEEH, EFARE, R R T — PN —1N(01-10) 1/3[2-1-104 A8, X
AT A LA B At A T 57 4685 1) 2 780t W DA DA TR 2 it o it s T 2 1) £ A BRI PR AR R

C03-P08
B 5 NGk B ERT AZ31 B HREMNE R
BReE*!, ERJE 2, #6ME 3, 5K%% 4, Heung Nam Han®
L R E LB MR R 5 TR %P
2. FHRLRE
3. HERKE
4. RUHHE T R
5. H/REANL R
TEARTUTAEY, BATELHE T2 kE AZ31 86688 57—k, JF3T T 350 °C/1 h IR KAk
H, AR T AZ3JZEWRM R, HERMEEN 243 MPa, KPR ELN 338 MPa, ¥5J{HK
BN N1 7% MM RIER R, BRESKEEZFMMHETER TR, FIRERES . BT
R B BRI, MR R R E R SN, H A8 B RO & Sl R R B 7
Gl B TR JE I T R T B AT fh REL A K B o7 At NS el B P A 45 o &kt o 1 DIC 2 R AN JELf7 EBSD
R, VAT T, J2 S T O f e B e R 1 R NIRRT, X TR LA R A AR
Wi XS T RBARES (HDD 5846 F1 HDT AR50, MIMTHER T AZ31 JZ 4 HR 58 B R 4E JE 1
AR, AR Z 85I NE PG 7RO R, RERA T E AR R B,
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C03-P09
FARTEVRAE S R SR 1 MR BRI B 5T
T e, TN, R
(S SEPNS

E APy R e P (BN AES I S Y 0 9 A e YA s W LR e oy AT A 98 Nyt o R
FERR DT BEFE S REREIIUT DU 02— AR o5 S JEREBRAS I 60% LA _E o AR 42 HH R FH AR I R e ) 54X
TR AR SRR BT JB B, R TR e TR K G SHBUR B = A Aok i LU BCRE, R AL BRI Bk &6
JRAE AR T ZRRIER, JFAE 1250°C A 10Pa LR REATIR I ek Hh B ik 25 82 B i ELDREAR I /N T
feESk, ARV RO SRR A R S R J 2R S THER I 5%, R EF IT bl £ (R REL B 2% I UM RE BRI 40%-80%;  f
MR R AR I A FT B 1000 RC.  H ATA B CAE Tl AT 4 o, s ke & 0 B ARk O
WA 7B BV R o 12 E R BN ST AT BRI E R B T E BRI R AR SA, B ARG
[F0 2t €0 e R 7 ) A s [T R R s A I R Ak L 1 )

C03-P10
MAHBRE] 5N7 R alitk: SREE—PALeRES
Tk, B, PR
VAR MREERE

SR IVEREN 7 2 B T, RIS UK EELE pom B4, ARFRIXEIRERT, Takhd R
IR ZZR A s e a8 AR S R ARA I S B o 25 BRABCR IR, AT i %2 R 4 BE ] 4 a2 1
w1 99.999 wt. %I mEAiEE, XICRERMER N Tl AT . iR R S B AR, 3RA11iE
i 1) RS AR AR P SN BRI ORI B ZE TP A B AR — IRZRIE, B RDIGZERE /N T 99 wt. %A Bk
24N 99. 9997 wil maliet. M EBALBRPUR MVEREMIZR TR, W Fey Niy Cu S5A DAEFEFERE 1
ppm LAN . RS AR T B Zn Z8 BB T FERE 1. 78 ppm, XA TSR . G
SR LUK $2 e 302 28 TR I A RGO R R oS B B, &M T 5 2l Js 78 Al
GAEAEY

Co03-P11
WAAM %% B B8 B S R AR TEH R
FHEW', WyEYL", TEE ", T, R
IRl
2. LA R R FTBEAT R 2 7]

WEFE S USRS 2 R R A A2 B S A I KM R oK, A T 22 R S o e i 2
RBE G EEFREAL . STEREMI R R H 2 BT, AR GUHE A HUMOIN 55 st L 20l 25 58 1 QI ARER ,
ARG /2B — A AT AR 5K o W RBAL GEA A HIUMOIN i 5 20 e AL B AN S BT T PR 1, ML
TAEFE I RHAERE A, RSeHR I e dh BRI M1 5 T 226 + 5 R Th e — PR A e TH+ I Ul 45 45 1)
&7 DRSS I R B G e R ) 2 AR R, IRR AT UR Rk RE SR R 2 T i I e kR
Jiio

SR TT R AR B IERBA BN TRE )5, (A RO WA aeah i Rt AT B AL e At
B, e g RN S WWFERAT R AR R A L0 B sIb A L Rt (B B i AZ80 1F:
NI Ml FER A AR E 1 (E MRV E A R 22 Tk, RIS R IBik TZ, &%
8 P850 L 2248 —  RIBR R T SR, oI JE I AF R (G A 3G T e i R BR S  22 4
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TESG M I F i S R & S M R b, 3R TIG M HIERA, MBS SMEAIEHER, KA
A 5 G G Tk, 58 O 1R b B A A IR i 5 o

SR A R LGOI T ZAR L, SRS )18 T2 R0k % 1 1L St T 2 [ sk Can
BAA AEFL RIARFIES), BAERTHR MR S sR G VERe KA, LARIRUIN SR FER
PEARRASETT A BB AR . SAEGEE &AM, Wt PR E 20%, SEEEHRT! 8%-10%, ZEAH
RIRFHL) 1 A5, VERERREVES At m CREEENCE15%), JFURHNAFEEFRAIC 30% LA b, BHEBARFFIL 20%.

SIS G M HIGE S A RERIER I L, SINEIMULEES:, WA — Pl B R 18
FE T Pl BB 5 22 M (0 4, A PR TSRS B & e A AN SINE . AN PhRE
PR AN b 2 558 1 AL A PRI 0Bl 05 3 W] AR RE B P REAR G, 58 R 2R G A P 1) s i J
il %

SR e ARSI AT RSt SAHSGSCR I R, A SO S s MLl P RE IR B TR i
(e A - SR OB SR 1

C03-P12
BRE G SRR - IR AR

oz, HAE

PRI TR

21 A S “ReRHE” FVIB I — AR, MESEILX AN HbR, “BE0” B—%TofmiE
B BEAEENEATRENEMME, EREANER LEH T ERTR. A8 NEES SMATAEM
KBl HEIAR T 1.25-1.65 g/cm3, HHIWAED AT REMEYE. mLGRE . SRR R4 0 R B R s
TR RGN o EE,  RE IR R A6 6 5 P RIS e, DA 3 B B8R A AT N R ) 7 HAE T N A . A
SEUG DA Mg—-10Li+ Mg-9Li-6A1 Fl Mg-9Li-6Zn & & AT G, X Hab AT B - /K AR B o b 1V I B )
N 300°C. 320°CAHI 340°C, TEIXIREE NORR T80 E /K, DUMSREEEE & & 00RRE . s, BEJEfEH X
WERATH . T B5E . B BT B, iRy R &5 =G ST TR R 1)
RAE, BRMEELELWR:

1. ZFEFE-/KELESE, L10. LZ96 1 LAY A<M RS2 /15, fEEENAFRI7E LZ96 F1 LA96
&4, B-Li MR T o Mg FHRERE . XRD (45 L L10 &4 UH a Mg A1 B -Li FAH,
L7296 &4 a -Mg Al B-Li WAHAMEATEAE Mgli2Zn, MgLiZn BURiAH, LA96 &4 o Mg A1 B-Li
FHANEA AILL FH5 MgLi2A1 MkisH, o AILi AHTE o -Mg AHHF 244FPIR, 78 B -Li AH-R I 2 R0R0IR . A
FE R 0 T v = U R T [ K VAR A B AT A5 4 R B A 22 (MgLi2Zn FH MgLi2Al) o

2. (ERLHAEZEERE MR F, L10. LZ96 Al LA96 & 4 #l IL Y R4 M Al dr T Hr i ik RE R ol o HE—
WINPT SR, RS S PR A ARSI A, XA EER o -B MHA. A PR
FH-B MG, H a-B MAGHENROEERS, E=FEETH S HEER T 50%0L . Ray g
WEI MY R, LA6 A AHEL LZ96 F L10 A 4xifi & A E 2 N JEF I, SESER M REHR
GUIAEAY R, WM AR RIS AR A RSEHA G A 5T R, BV G SRR T AR
R B R B R E R

C03-P13
AT A8 E S HR KA S F R
Pyl de"?, SRR Y, EMST Y, BT, BEEA Y, xE
1. JEBHIL K2
2. WTHRBESE LR BAE L=

B e A RENUFORI SR GRS, 13 HEN 7 1 R 454 3 80 %% 17 PR R 1 oK
J&. fEBE &SI NI BCE S R L, SRR ETERENA I TBG 2R B A T I A, ik,
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AT S AL EBSD 19T B, X P ARRAS [ A s (i BD e 4 AT ERD Hzf) R 865 412U AL
AT NEIAT IRAGEER . 25, SR B EUE S AR ST ( SHPB ) #EATEhAS RAisCs:, WHFT 1 Fide I
P22 0T B e BT DI BUR I I RE o S5 0 AW AV 70 AT, 0 e 268 A4 BT DD ABURR M 5 A 2R Bt
KA [FINHE LI BIO) LS L] S8R0, PRoinacr A4 AT hr 22 il  (EE AR
BTy BRD R, WS ED 40 2R @R SR S A% KREL R S @20 A A, 28 A X B AR A O A B vy, Xt
FECT R AR L . PSR 6 MR R, AR RS BT AR, PR InETs
22 AR R B BOE AR Schmid (SF) &M, ADHUIK SF 22 B G 5 dokl W AFFE IR R 137 A 5% . 3
SRR SREW], BEE 2RI BN, B A A IABT OISR N, T BT A PR A
REPEREAR. BTUIA b K P 45 R AL R e sh & F1 45 % (RDRX) %

C03-P14
The electrochemical corrosion behaviors and Mg-air battery anode performance of Mg-1Sn-1Ca-0.3Mn

alloy under different cooling methods
Taihe Le*!>2, Pingli Mao" 2, Qichi Le3

1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang, China

2. Key Laboratory of Magnesium Alloys and the Processing Technology of Liaoning Province, Shenyang, China
3. Key Lab of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University,
Shenyang, China

The grain size and Mg>Ca morphologies of Mg-1Sn-1Ca-0.3Mn (TX11) alloy are tailored using different
cooling methods (furnace cooled, air cooled, oil cooled and water cooled). Optical microscopy (OM) and scanning
electron microscopy (SEM) was used to observe the microstructure, and the electrochemistry workstation and Mg-
air battery tests were used to investigate the electrochemical corrosion behaviors and Mg-air battery anodic
performance. The results reveal that cooling methods lead to refine grain and the Mg>Ca-phase morphology changed
from linear-like shape to needle-like shape. The linear-Mg,Ca phase induced by furnace cooled is beneficial for
improving electrochemical activity and discharge voltage during the discharge process. Among all TX11 alloy, the
average discharge voltage of furnace-cooled TX11 alloy reached 1.163V at a current density of 20 mA cm?2. In
addition, the small grain and uniform distribution round-shape Mg>Ca phase prepared via oil cooled leads to the
alloy best corrosion resistance and best comprehensive discharge performance, with the average discharge voltage,
anodic efficiency, specific capacity and specific energy of 1.152V, 57.8%, 1290.3 mA h g! and 1487.5 mW h g'! at
20 mA cm? among four alloys, respectively. The cooling methods provide new ideas for improving the

comprehensive discharge performance of Mg-air battery anodes.

URFRRX

C03-PO01
Study on the mechanism of preparing high strength wrought magnesium alloy by regulation of precipitates
Zhenyang Liu*, Xiaohui Zhang, Chunyu Ma, Dongming Yang, Nan Zhou, Kaihong Zheng
Institute of New Materials, Guangdong Academy of Sciences

This study is aimed at high strength wrought magnesium alloys with Mg-Gd-Y-Zn-Mn as the model alloy.
Through the preparation and processing of the alloy by extrusion, the characterization of the microstructure (mainly
by transmission electron microscopy), and the mechanical testing (Vickers hardness and tensile test), we found that:
(1) In addition to the y' phase and ' phase, there are also <c+a> dislocations in the deformed structure of the sample

after pre-stretching and aging after extrusion, and its yield strength can reach 429MPa and the ultimate tensile
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strength can reach 492MPa. The deformation and strengthening phases together improve the strength and hardness
of the alloy. (2) The y" phase was found in the pre-stretched microstructure after extrusion, which is a strong
evidence that deformation promotes the formation of the y"" phase. Thus, the mechanism of preparing high strength

wrought magnesium alloy by regulation of precipitates is revealed.

C03-PO02
TiB2 5 AIRE %} Mg-RE A&HR 58RI/ AL
mEIRE, B, HEA
HRKFEM R S TR

B+ & & (Mg-RE) A BRI EN R AL Ry ce s e, TERRIEE T IR mEEA &M =R &
B12EERe . (HREERIEM TR, Mg-RE RE &M MM, KXeEME, SEEREHE TR,
R TR 2 2R, W Mg-RE REETEMN Al Joznl DUE e 4710 AI2RE $iki, AIRRE
WORLAE RN R IEAZAZ DA A S [F T DL Mg-RE FH AR, IEm & &rtEaE. TiB2 Wik
Mg FefA Mg ULEC BE 7, v] LA B0 o-Mg SRRLRIVE R mT DA S s i 56 —ARAT FLA #5323 F i 7t
g8, EmALMAEENE, WSS S rERe. B, AWM Mg-RE REE&H IS
BAREVERNEE ZA(TiB2. ARRE %%5), #t—DH MG & AN m IR e M X s 122 e RE, X s #4
EA IR AN B EEN ISR S 2 OO TR HMME.

C03-PO03
Effects of A12Y Particles on the Microstructure and Mechanical Properties of Mg-Y Based Alloys
Kun Zhang*,Yuyang Gao,Ang zhang,Bin Jiang
Chongqing University

The effects of ALY particles on the microstructure and room and high temperature mechanical properties of
WE91 alloy were studied. The as-extruded alloys show a bimodal-grained microstructure. The addition of ALY
particles increases the tensile strength of WE91 alloy at room and high temperatures. The yield strength and ultimate
tensile strength of ALLY/WE91 alloy does not decrease obviously with the increase of temperature. The ultimate
tensile strength of 2wt.% ALY/WE91 alloy decreases from 312 MPa at room temperature to 308 MPa at 250 °C. At
350°C, 4wt.% ALY/WE91 shows the highest tensile strength (241 MPa), yield strength (213 MPa), and fracture
strain (38.9%).

C03-PO04
AR T MRS R AR 22 M Mg-Zn-Ce 5
Bebeger, HEHE, O, BEAE
HRRSFM RS TR

BT IR TT AN AR FLUE T R AU L 245 58 KAEBEX Mg-1Zn-0.2Ce (wt.%) & e PEAR Y
FAE AR, EREHL—KAEET 19%, B2 350°CT h MR KALEE, 3R T HURM %17
SRR BOSE R, WEELHI T R SEAFRIE 41.6%, TRTEETALE] T AIE(FRIL 45.4%. BT HHUN TS
RALRY], HALHEI T Z SR TD SR 1 b e AR AN LS DI G, XG5 SR MK [y 34 L e
Ao AR AU T2 S e 025 F e PE s, SEPEiR &, Wl R R e & e BRI ae /7, (et E
Iz B LRERLH .

C03-PO05
PEHEEIE Tip-AZ91D BRER AR # RS A0y 7 R 2D T BB 5
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SRIEHE 1, BRIE 12, REBRAE*Y, ZWiEl, AT, WREA
. T RAREEBEHA R 5L B
2. WARVR A Tl 2B
3. HKKH¥

ARICRH gleeble-3500 #-JyRELAIRAL 62 W ABE AT i AT T T AR Svol. %Tip-
AZ91D B3 E AW RHE R L 48 A IR VS LA 300°C-400°C, NARH RGN 0.001 s-1-1.0 s-1 T AR
AT RN AR . I3 45 IR R, R E SR R - R At R A ARV AE N ), SR 5 IR b — A
FRTE M o VZUEAE S ) RS I B 35 It A A8 TR 1A T v AR A T 36 [ B AR T B, %o R S i 2H 2R 3R i
HAEMEBIRAE T A FEER. RIELRRE .. RASHEEFRAL N S Z B 1) Arthenius K&, I 7 AMTT
Fio B BRI T RS, 26 TiIZEEMERINTE, 25 RRZE SRR AR KA X 8] 32 2
I A CEARIRL AN = AR 2 X, AR RN T IX R B 388°C-400°C, MAFIH#674 0.001s-1-0.0018 s-1.

C03-PO06
Mg-10Gd-2Y-1Zn-0.5Zr & &N 88 5 46 FA B Fa A3 BAEH
A2, KE 12, EEE 2, FR 12, A 12
1. EZRESESME TR A T
2. TS A R A S

AEFNSRFE T R — A2 2 R RO I FE . AR 7 {58 SEM. EBSD il Micro-CT %54} Mg-
10Gd-2Y-1Zn-0.5Zr £ 4= P 4a A SR EREAE S H B OLIEEAT 7 HRTT, XTERAEREEI o An . TS AR/ NEEAT T
FAE; G S EE P B 5 o-Mg  [BIRE B 22 19 4 SURRAE DL S 4 A e 5 6 5 [ A B 22 1R 00 Rt
TTiHE. [N, @5 NBER, MRS EEE o-Mg BAE SN RRIT AT T El. 85REKH,
AR BRRE BT S S & B AE [ AH B SR 25 F N IO AR e 182 . a-Mg [BIAH & ZE RS RRIE,  AL4EAh
ARIEIE I T AT R, 2 BB R MARRA B AT O NFITEAR . ANRTESHIFE A 222 SRR ES B A AR
AERAERIEIE SO, SEURES SR B A ARREEMRENIE T WSS )R E A B 28 N B I8 25 g R 6 G %
FE R AAHSE . A B TR T RS Mg-10Gd-2Y-1Zn-0.5Zr & 477 AL 4a A BRIG I R 2, WHE w6
BMEGEMEREARESE L.

C03-PO07
TIB2 FRixt mg-9gd 4 BEFIH LRI
MRFFOR*, wERE, R
HERK

AICH AI2Gd F TiB2 XU FERRL 5] N Mg-9Gd &4, BEFL T BRI A 00k R A 23R 7 22 B
PRI . B BRI SN, 386 AL AR AR RS S  AIRCK A2Gd. 992K TiB2 Fioki 7
BiAHEE,  AI2Gd A1 TiB2 B0k & S NI ddb 0RO 1 4 . a-Mg B3 SRR Mg-9Gd B & 4 rh
) 299 ~ 734 pm Y/ F 6.1 wt.%(TiB2-A12Gd)/Mg-9Gd-0.5 la E&H B R 443 ~ 61.4 pm. A12Gd £ TiB2
WAL A o A R B R A PPRMIL R J1 22 M RE i B2 5 R . 526 R4 e 1 Jee e it AR R PR e 5 5 4
M 148 MPa £ 227 MPa 2= %l| 211 MPa #1 263 MPa.

C03-PO08
B EERREEMRE N Mg-11Gd-5Y-2Zn-0.7Zr &4 HARBERX M RLHE
JE
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HRTEK K

ANERGHATR THIES Mg-11Gd-5Y-2Zn-0.7Zr 411 )12 8 S e ATHE = IR iR R Rom 45
o ZA RIS (AR SR Fr A 1 BE AE 2 iR (RT) 38 5 (UTS) N 365 MPa, il & = 2] 250-C (342 MPa),
300°C (337 MPa)fll 350°C (278 MPa)iif, HNAZHA 1.85 x 10-3,UTS fREFAN R Fr o R HRAER I,
X S AR AP 2 A DR () AN R 3h 25 T 45 (DR X ed) &R AL 9 20 204 1) 4 DRXed &b (i) Btk
e L (i1 99K AT R (1) 25 iC LPSO/SFse 5 HAMM AVEE S S AH L, AT A M4k 255 1 A5 L ELA LBk i) i 7
VERE GWZ1152 A& MPERE. 76 miR T AR AR 0 3 BUR AL A P~ AR R A FEHUIR LPSO AR, 4k I
iy fg. 250°C F 300°C, ARHLTIE LM RN BN R, WL AR Ra R . GWZ1152 541
350°CH ) = ZARTEHLE A di AR 3, REUH I I b

C03-PO09
Effect of Sm additions on microstructure and corrosion behavior of magnesium alloy AT61
Lewen Wang*, Yuan Yao, Siqi Li, Mei Li, Li Fu
Shenyang University

The improvement of corrosion resistance of magnesium alloys helps to expand their application range. Compared
to the heavy RE alloying, the light RE alloying is an effective and relatively inexpensive method. Based on the AT61
alloy, the addition of 1% Sm on the microstructure and corrosion behavior were studied. According to the XRD and
SEM/EDS analysis results, besides the Mg;7Ali> and Mg:Sn phases, new short bar-like Al;;Sms phase and massive
ALSm phase appeared in the AT61-Sm alloy. Additionally, 1% Sm additions reduced Mgi7Ali> phase, which
changed from continuous distribution along the grain boundaries to discontinuous distribution of bars or lumps.
According to the corrosion experiments and electrochemical property tests, the corrosion resistance of AT61 alloy
was greatly improved with 1% Sm additions. The hydrogen precipitation, weight loss corrosion rate, self-corrosion
current density and polarization resistance of AT61-Sm alloy was 0.29 mL-cm, 0.48 mg-cm2-day’!, 7.228 pA-cm
2 and 4405.220 Q-cm?, respectively. The good corrosion resistance of AT61-Sm alloy is attributed to the grain
refinement, uniform distribution of Mgi7Al;> phase, obstruction of corrosion expansion by Al;;Sms phase
distributed continuously along the grain boundaries, and the synergistic effect of corrosion product films (Mg(OH),
and Al>O3). The above results could provide reference for improving the corrosion resistance of AT61 magnesium
alloy.

C03-PO10
Microstructure and mechanical properties of Tip/VW94 composites regulated by gradient ultrafine-grained
structure
Qifeng Li*'2, Yi Ding!?, Xianhua Chen'?, Jia She!?, Chunquan Liu?, Fusheng Pan'?
1. College of Materials Science and Engineering, Chongqing University, Chongqing 400045, China
2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400045,
China
3. School of Mechanical Engineering, Guizhou University, Guiyang, 550025, China

A gradient ultrafine-grained structure was successfully fabricated on the surface of 3.5 wt.% Tip/VW94
composites by sliding friction treatment (SFT), and the microstructure and mechanical properties of the material
were investigated. The results show that due to the gradient strain, a gradient deformation layer with a thickness of
about 400 um is formed on the material's surface. The grain size of the surface layer is refined to 87 nm under the
effect of severe plastic deformation. During the SFT process, a large number of dislocations are activated, and many
twins are present to facilitate coordinated deformation, which promotes grain refinement. Additionally, the strength
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of the gradient-structured composites is increased without significant loss of plasticity compared to the original state.
The presence of Ti particles leads to the formation of a strain misfit field, which hinders dislocation migration and

provides energy for twin nucleation, inducing numerous dislocations and twin boundary strengthening.
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