BE )

1 AR R & 2024
HAMER &

CMC 2024 & WMC 2024

July 8-11, 2024
Guangzhou, China

E02-#1 Bl

IZ21E

T SR

E02-Analysis and Characterization
of Materials Interface & Surface

Organized by

Chinese Materials Research Society

Website: https://cmc2024.scimeeting.cn

‘MRS



T EREL R 2 2024 5 i SRR & E02-#4 ) F Ii /2 1 73 W 5 R AL

E02-#1 Bl ST /3R H 4341 5 R1E
NEERE: AR, It BRA. DHR. FER. BRA

E02-01
ETETRMSRNE T RES R ARG
BRARSR #i%
BRI RS

E02-02
BT RA 2GRN RR SR IRK ISR
HiRE
HRHBE AR A EAT A

REAR: BB ERUR A B TIRAN S8 S A M ARG AR, el A AT S I IAE B A v
HEH A A E RS R B RE, BURFISS SR G W 28 . BAMIE ARG N ZhaR TR, H AR
s, ot R B AT EOR, ATCHRMHMLAAH ., . SREETTHNTEMER, dg)
Z N TR RAE . SR EALRL 86, A KAG B N2, RBUR AN SS SR AT B &3R4, 7T
CAHERHHB < 45 SR ARUR S5 M I B ARG DL . AERURWIE T 51T, SRR AL AL 2GR 7T 1 LRI IR
R ARG IIALACTE DL, WM B RTIK 1000 Ko B AL REN], ASF T UL Sk R 2R H
BEERRIEREMI AL, Dy VER RGN, SR RARR MRS58 ferbL RS B ISR/ i s, i Jm 84 ik
IR HOT UaE RN R SR BUR AT BIRLZEHT AL /N ke S . FESS W FC 5, R S Bl 2 L xR A
it R s P SR R PR L B R R A A AT T B ASRAE . WEFER T, AR A R RST 2R A BT SRR
NS BRI R AR E T G E VIR RARHE . R, SR TIEYER R AR AL, AR
BYURPr B R NB B AR NET BORT A B AR B R ST R AR TH] Rt iR A e (AL E . AR
apriR HEIALEE, W VIRFZRIEEE, 1E 760 £ 930K KIREEVERN, iREZRTHm Rt R R, Jf
]I I AR AR I TR R s R T R RE L SRR RO I . A AR A R A R 2ot RO,
FERIAEINE IR BT T GREZFEIE 1000 KO, XHRBERURANIAARLE LETT R T ZhAWHTT, 45 T AR NS,
FRAM BRI, F 5 TR R AN 25 £ A O R LB IR o 5 SR 3 — 2D T R SR AL SR 6 LA
T mRm MR, XA P AT R IR AL RAEAT 7T .«

E02-03
JRALIEIN R T - R T S S &
IR
HEBEBRERE

WENE: MRETEREIUL S R A RS VI OG . T IR A Fr i B BAE AR B, A TR
TS, EATRRAEATE TR SR, Bk, $5k TIRZ DUMON R s TERE AL 2 o AP RHE SR R
SR 2 R AR AL S IR BN R A5 R A0 RS 73 U 503 o 3R - T 1S VAR PRE B R X 3l 8 1A% B BIA R SRR
FFOE A T A SRS, R “PSsdAe” . sk, AR/ St B S S5 th 258 7 #ish 12l
M SR - ST ()45 5T, e 2% SR R I S5 A HORS e P I PR s (7 A B AR B SR BBl 757 o TR UL 460
IR SR S N AR AR AN S BT N — B EOR BRIk RO B EOR S H AT BN ATAT
WK, RENS SCI € BN AD R - I SR 7R IR RO MU MR 58T I B AR o il AR A BEIE S B
B, SR TR T A I SRS N SR B R T AN S A, 5 AER AR TU SR I iR S ST ARk v S 2% T A 7
T2 R AR I, SRR RERI LA S BLE FE R AT S 45 5

E02-04
JEOL JEM-F200 3% % 5% 5 H.5% 1 1k R r R B
A R



T EREL R 2 2024 5 i SRR & E02-#4 ) F Ii /2 1 73 W 5 R AL

FERREE (L) MABERAH

E02-05
Engineering flat bands in twisted bilayer graphene
Atz
BHERE

Abstract: Twisted bilayer graphene exhibits emergent correlated phenomena such as superconductivity, Mott
insulating state etc. The experimental electronic structure, in particular the evolution flat band near the Fermi energy,
is critical for understanding the fundamental physics. In this talk, I will present our recent progress on the electronic
structure of various twisted bilayer structures by using Nano ARPES. In particular, by combining AFM which allows
to determine the twist angle accurately with Nano ARPES, we have succeeded in revealing the evolution of the flat
band electronic structure across the magic angle and extracting the interlay tunneling parameters. Moreover, the
remote bands also carry important information about the interlayer interaction. We also observe a switching of the
spectral weight for the remote bands, highlighting the critical role of lattice relaxations. I will also represent our
progress on the electronic band structure of an asymmetrically-stacked twisted van der Waals heterostructure, where
the flat band is further tunable by a bias voltage.
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E02-42
Design of corrosion-resistant alloys for preventing interface Cr-depletion by inclusion engineering
I
BERHRF

Abstract: Due to the preferential oxidation of Cr in various corrosion-resistant alloys, Cr-depletion extensively
forms around the oxides and impairs their passivation ability. This harmful effect has been widely recognized, but
available solutions are limited. Here, to prevent such oxidation-induced Cr-depletion in corrosion-resistant alloys,
we proposed a general strategy based on inclusion engineering using oxygen-preferred elements in alloy design.
This strategy was accomplished after a systematical and detailed investigation of the original, Si-modified, Al-
modified, and Ti-modified CoCrFeMnNi high entropy alloys, in which the inclusion-matrix interfaces were studied
by transmission electron microscopy (TEM), energy dispersive spectroscopy (EDS), and energy electron loss
spectroscopy (EELS), and corrosion resistance was measured by potentiodynamic polarization (PDP). The
underlying mechanism was elucidated by thermodynamic analysis, and its application was discussed using three
newly-developed alloys.The prominent inclusions of the four alloys were identified as MnCr204, MnO-SiO», AIN,
and TiN, respectively. Nano-scale Cr-depletion was generated around the inclusion-matrix interface in the original
alloy. However, all modified alloys prevented the this Cr-depletion with improved corrosion resistance; however,
the Si-modified alloy exhibited the most remarkable improvement due to few nitride by-products. Thermodynamic
analysis on the free energy changes of potential reactions revealed that all the additives were preferential to be
oxidized over Cr, whereas Al and Ti nitridation reactions have the most negative free energies compared to all
oxidation reactions, which validated experimental results. From experiments and thermodynamics, an effective

method was proposed, and its application was discussed with three newly-designed alloys prepared using arc

melting.
E02-43
Understanding plastic deformation in boron carbide ceramics using advanced electron microscopy
techniques
TAFER
HERFERR KR

Abstract: Plastic deformation involves irreversible shape changes in materials under external forces, pivotal in
manufacturing and enhancing mechanical properties. However, unlike metals, plastic deformation is rarely observed
in ceramics due to the strong and directional covalent bonds that typically lead to catastrophic failure. In this study,
using in situ transmission electron microscopy (TEM) experiments and atomistic simulations, we observed the
vacancy-mediated plastic deformation in boron carbide (B4C) ceramic nanobelts during the tensile straining process.
The presence of C-v-C chains with B vacancies in the B4C crystal structures has been uncovered using four-
dimensional scanning transmission electron microscopy (4D-STEM). Furthermore, we discovered that lattice
distortion resulting from the formation of C-C bonds from chains with B vacancies under stress leads to nearly 20%

plastic deformation beyond the elastic limit. This research sheds light on the plastic deformation mediated by
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vacancies in B4C and provides a potential strategy for increasing the plasticity of strong covalent ceramic materials.
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E02-46
Diffusion controlled early-stage L.12-D023 transitions within AlzZr dispersoids
ELfH
JERET R

Abstract: Antiphase boundary (APB) in Al;Zr was regarded to play an important role in the L12-D023 phase
transition, the formation of which has long been explained through the shearing/slipping mechanism. Herein, the
detailed atomic structures of conservative {100} APBs within L12-Al:Zr particles forming at the early-stage of L12-
D023 transition in an Al-Zr alloy were systematically studied by high angle annual dark-field scanning transmission

electron microscope (HAADF-STEM). As a strong evidence of diffusion-limited phase transformation process,
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significant de-ordering of atoms in APBs and the neighboring atomic planes have been found. By analyzing the
two possible pathways, it is suggested that L12-D023 phase transition has been achieved through a diffusion
mechanism, instead of shearing mechanism while the formation of APB is an intermediate stage of the phase
transition process. First principles density functional theory (DFT) reveals that the formation of APBs and
subsequent phase transition are energetically favorable, which provide the driving force for diffusion.

E02-47
The influence of grain boundary engineering on the grain boundary characterization distribution of
LPBFed IN718 alloy
TS
EHEREERE

Abstract: This research investigates the impact of grain boundary engineering (GBE) on the grain boundary
characteristics of IN718 alloy processed via laser powder bed fusion (LPBF). Two distinct heat treatments were
administered to the samples, and grain boundary characterization distribution was analyzed using stereopology
method based on electron backscatter diffraction (EBSD) results. Despite both samples exhibited a notable presence
of X3 grain boundaries, distinct interface features were observed following each heat treatment. The sample
subjected to homogenization treatment (1080°C/1h) followed by aging (720°C/8h + 620°C/8h) displayed a higher
occurrence of coherent twinning boundaries, while the sample treated with solutionizing (980°C/1h) added in
between exhibited fewer coherent twinning boundaries. Microstructural analysis by SEM and TEM revealed the
precipitation of the & phase along grain boundaries in the solutionized sample, accompanied by further
recrystallization during the solutioning process, resulting in modified grain boundary interfaces. Although no
significant differences in macroscopic tensile properties (yield strength: ~1150 MPa, ultimate tensile strength:
~1400 MPa, fracture elongation: ~18%) were observed between the two samples, the Vickers hardness of the sample
with & phase precipitation was approximately 50 HV higher than that of the unsoluted sample (~450 HV). Moreover,
both the mechanical properties and hardness of the grain boundary engineered samples were significantly superior
to those of the as-manufactured sample (yield strength: ~800 MPa, ultimate tensile strength: ~1050 MPa, fracture
elongation: ~24%, Vickers hardness: ~350 HV). These findings suggest that post-GBE has a remarkable effect on
the additive manufacturing process, highlighting its potential for enhancing the mechanical performance and
hardness of LPBFed IN718 alloy components.
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BT %57 M R IR0 % T A2 MOS 458 MoSy/GaN M REHE R, #HRABRFEZE 107
Alem®@-1V, FEFERE 2.74x107, JFE BERE 0.75 Ve 070 TAE i SO N F 10 B R Rl 4%
AL T

E02-49
FHESPARM R SR 5 A KL
B
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RGBSR

BENE: SteRERBGE (NM-HEA) GBI H 220 X 2 BRI 52 2% ) 1 i1 45 A £E AR AL ATk
JEBLH BRI J1 0 ORI, BEAR I LA LA AE SR 3 FRUBE A e 1) T 3R 21 20 AR R S A T SR T e LK
PRt ARSI T —FRIAE L A T HIE A A BB, K T 5 L JR% (SD-TDR) A4S
o BINE R — &5 PR Ir Rl & ARk RIS T B GBI T R . X4
T3 X S EOEH T REMESFEOR, X & U HEA KA REEATIESL . A . JTR Al SR i i1 25
RAE. WA, 5148 Ptook BA BMEALA KR, RIZE RS FE AL e bl J5 ok, Tt Sead J5 ¥ Pt
JEFAE AT, (2t 7 Hth e m T R AL JEUR N, IR T & st ST R AT 5110 HEA Z0KA R
12, IEAh, St R ITER LG B A R RE . RATEE DR 7@ AT 5t &8 Pt (In) 5 RuJtx
FEIE — A R TR ELG], PRZE BRI SR R T 0 A5 (fee) MEHE NI (hep) HILLH]. BFFTERAMY
7R T &R NM-HEA TR RS OB E R, B4R AL 1 FiAT Rz i g oK A b S AR S5 A AT 3R o0 A
W Tk XTI R TR R BAT R, 8 1 5 R 2 i G R R (AL AT
2o

E02-50
B33 BGA T E &R AR 57 U RIE G HLERT R
BR&4
RIEE T R
WENA: A7 BU0 T B S T SEVE R R R BRA,  T BGA BRI OM 4 232 S M HL A% 5
PUERIRHEN R, B BGA BERRONAL LU AL 5 R 55 Bt 2 18] I R 2R AF A SC R 4R L1 R GE I AT 58
PERREZE ., AR TAER, BATEAIF LR 7 IR R R 8k 5 2 SR R (b MEHERR . 22920 i
SEVMBRDIRESE s S AT AS B oL X B ) 22 S (R AR AR M 7 RE i 1 B AR R AR A S A (1 R
FNAR AT, FET I STROUNE ARy 2 i EBSD SLER IS A M AL s H AR . 4G 2 R
TR, T R SR T 2 R A A EN LN 2B ST AR SR RO AL S v S iRE,
AR = A L T B AR T AT SR

E02-51
Ti-Pt &JR AL EMA RN 5 F1 £ MR i R AL R BTRT A
ook
(i | SRR =2 A

WENE: SRS NEZERNSEAR, HIBEARTYRE A R AR AR RS 7S Wi a &
AL BN R T E e 1A ER N SGE, A TR S MARANZ 2R, AT &R E &)
FAGE R A 2R LA R AN FIRE G5 R 0 AR 2 PR RE RS A sk Z BH 2 R G ATEL Ti-Pt — e wEib &
Ytk 200, @2 RE. AL BT B R =45 T, REMRIE T Ti-Pt Zuk R E)E
LS YIRS, AL #8781 il B TisPt AHZE oTiPt ARY UM AN AR AR, T 1 RAARPR 2 IR G5 M Y TiaPts
Mo BEAh, HETEETRMEBAERE, 2GR Ls, KO ROR A RS AT T & 2
WA R ), ERREE TR . R ST S 2 R A TS, T
PEARIERE AT o I HAS RIS AL ) rTAR AR A, SRR TR G 281, it 1T o5 e R AL S 0 F1 A 1k g

E02-52
7R SiC/M (M=Au, POFHH KK T R M BT E—RE A
RE
b T REE

BENE: SIC 2 M ZXOUR G SR, R, A SRR ERENE, Ol
I N TR A U T A RO R . Au A1 Pt SE ST RIEE RN T B-SIC AL, PUB RGN
MESFET, MMl t i 7L 78 %2 50 = (K D) % 2847 . MESFET #8441 D AR MR A | 5 &/~ ik 5t
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1 ) B2 2 G5 AIAT N O o AR AR IS 88— PR R BETH SR VAR ST 1 SiC(111). SiC(001) Au(111)+ Au(001).
Pt(111)A1 P00 1) FIfif B e IR I BE,  #ER A[El D ANME S AL E Y 40 FhA LAY, LR AT ORI Th
MG RE . @ S (PDOS). AR IUIE is % 10 A7 f5 #th 26 (COHP) AR faf %5 FE 70 A (CDD) X
SiC/M [FHTHSE BAT NARIE T T @ A e A . g5 1R, midxf 40 N MM, KT
4 PEAEF &, CATEA Bm i SO R ) A s A 1 # #Aa e 1, 7000l Si3/Au(T). Si3/Py(T) C/Au(IV)
FC/PHAV)FETH . o, fE Si3/M(T)FLH BT, M-Si 2 [8) 1 plee & 22 B M-d Al Si-p P 2416 T2 1
E—EJE A, M-d Al Si-p HUE BB ILIRIE, FE M-Si B 0. oMAV) A a2 1 2R 45
R RESTEEANTREMESREEZ R thsh, FUEE Pt-Si 1 Pt-C 8BS 505 27 KT Au-Si
Hl Au-C. C/Pt(IV) G 1 P-C B b T HAL S B A am FE AT L AR A5 KR I, A ] RS Sl e I L TR
Rltk, 5 SiC/Au #HEEL, SIiC/Pt #EfdoR 2 B v 28 B EE A R ik £ . X R I BAETR 4.7 MESFET
4 JBE BT R REEIER, JrmZ i matrgfEtEae.

E02-53
HHIME Ag TTEN Zn-22A1 £FRHH UM B8 A B
Bl
I~ AR B RHE BT R 5T B

WEANS: BT X FRATH A ZNRE BT TR Ag J63(0-1.2wt. %)% Zn-22A1
FRPRHH R RER 2 . 255K, Ag TRESHESEHRG & BIPPIRIL S AE# RS, HAEFTES
FRRLE S i S R SR I GO &5 . BEE Ag S m, EPRMIEALIX A BT EAK, HHE BT Ag J5 7
BTErRE e, RRIEERER, SRR REA T BT, (IR MRS R %, 24 Ag I
&4 0.8wt.%M,, Zn-22A1 £FEHE Cu ik BB R INAAX T Zn-22A1 52 T 50.91%. 1h4h, Zn-22Al-
0.4Ag B EMHALR IE, B LR A fb i 5 i ge .

E02-54
R L D B U R 2 S ST % AR A B R R R VRO O N
B
o B R T R SR

WENE: WG W RRIRZA FR AT Z 0 sl o U R RGO, B T B AR L
IR R K SR, ST R AIRTA B AR A e v T o o e B DL Mo X BLRESE A TR B 4R
UE,  FRAT A MFCAT A AR TR 2 AR ER K WL IR R LA 1600°C iR ARG 56 1000 /N ) el D e
WEFOR I, W LG TR = HUE P A i ) 0 R 5L FRL R i sy 0,34V, (L P Z) WL iR JZ4E 1600°C
HRAE 1000 /N J& H TR 20K, PZIRAS 1 {110} FRAC I S0E T8, hef Bf#(K 1 0.08~0.17eV, %]
RORANRELESF

E02-55
o MTERRTER & 2w MR R B U] R T A RIR
EMET
VLR TP K2

FWEASE: ML EEE SRS REHITIT 1 o MIBEX Ti-6A1-4V(TCA) & e 1 5 M AL R A7k 5
TIEEERE S ATV (ASB) S FE45 SR AT NI o ey AR FA) AR R AR L 70 3] 9 250087 A1 25°C . i
I RACFRRAT T PR o MRS HIRE S, BRI ARG . DG AR EE . 4 7 BB AT
HHUNATHHAI T T TC4 G4 ASB B A . 45 RERW, AR SR WeAE BT R ) e TRk 4 21
WEAEBYR /7. ASB FESEHZ AN P IREEHISYTE R . 5 P IR K ASB AL, SERh 451K ASB HAT 38
TR KA ASB K. FRHALRAER MR MABE M T AR, IFH, RRAT ) ASB A ki
B gy i bl Al L 2 BT S /N AR 0 B EE S ST IRE A3 734, IX3RW] ASB R i R L B AT i 3l
SHLARERE.
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E02-P01
PR IR SR K BEBR G I SRAE X FE RRALERT 5T
BE KA R RIRER?
L JEERERRE
2. HREREMEREHI AR RAF

FENE: AEERNEH T AR, ANISERURT R AF B R RS, B2 IR T 2 AR s i 2 P A5 40
e RT, ESEBRAEFRET, W TSR R AR, AV RN R AR I s I R, XA
M SEWAE, 32 KR BRAR AR E o A SCUA S R AR 5 KR I S VR B a1y A9 A 7 e B 2R 7 (R AR B
WFFES G, BRI R A BREREE AT AL o 3 25 P AR 732000t LU 20 # 7 L DX OK 3 BRE e s X I = 2
T R AN T IOV T S AL 2R S5 4 o XRD A I ALK B B IX I 2 3R A7 AE /D B FerAls #H, R IR
R R RJZ A T W AR K AP XSk B R T A B T HOIREY) Fe-O AR, HEDN W] BE A 2 AR 3R T Ak P
SR B AR B IR PP B AR o A5 B SRR AR P B DL 08T IR 1 SRR s 1) 7 A ] e A
H rP LS B S A JE R A K ZE RS Bl im0, IRUELEdR I 1K I B BRAE 1T L o

E02-P02
CMn Diffusion Kinetics during Cementite Precipitation Thermodynamic and Kinetic Modeling
Dingting Han*
Beijing Superstring Academy of Memory Technology (SAMT)
C/Mn Diffusion Kinetics during Cementite Precipitation: Thermodynamic and Kinetic Modeling
Dingting Hana*, Li Xiaolinb, Libin Jia, Hongbo Sun, Chao Zhao
aBeijing Superstring Academy of Memory Technology, Beijing, 100085, China
bNorthwestern Polytechnical University, Xi’an, 710072, China

Abstract: Recently, medium Mn steels (3-12 wt% Mn) with an attractive combination of strength and ductility
(product of tensile strength and elongation, i.e. PSE, usually up to 20-50 GPa%) have become the representative of
third-generation advanced high strength steels (3G-AHSS) owing to desired fraction of retained austenite (RA) with
reasonable stability. The mechanical properties of medium Mn steel is determined by the initial phase composition,
which has significantly influence on phase transformation during intercirtical annealing. In our previous study, by
comparion with austenite that nucleate at martensite boundary, the austenite that nucleate at cementite/ferrite
boundary can directly inherit the high C and Mn content in cementite, resulting in high volume fraction and stability.
Nevertheless, different volume fraction and size of cementite resulting in different austenite behaviors. Many
reserchers pay more attention to cementite precipitation behavior, ignoring its fraction and size on the following
intercritical annealing steps, in which austenite nucleate and growth at the cementite/ferrite grain boundary. In this
paper, the cementite precipitation behavior of a medium Mn steel (Fe-C-Mn-Al) was investigated using the theory
of local equilibrium assumption at different interface. The precipition mode was established and the process was
calculated using the TCFE7 database of Thermal-calc software and MOBFE4 database of DICTRA dynamic
software. Various precipition temp and time was simulated to verify the influence of cementite size, valume fraction
and Mn concentration on austenite formation, valume fraction, Mn concentration and stability. The simulation
results show that the formation of cementite during annealing was significantly influenced by temperature, owing
to the fact that the during the cementite will be dissolved when temperature higher than a certain temperature. The
dissolution of cementite high concentration C and Mn can significantly influence the formation of austentite. Based
on the simulation results, the valume fraction of cementite increased with decreasing annealing temperature, while
decreased at a certain temperature due to cementite will dissolution at relatively higher temperature. The diffusion
of C reaches equilibrium in a short period of time, while the diffusion of Mn does not reach equilibrium in a long
period of time, exhibiting a high concentration gradient at the interface. This is because the diffusion coefficient of
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C is several orders of magnitude higher than that of Mn.

E02-P03
Ar+CO B E RIS TC4/304SS M & BESLE . FEAR KL 5t
BEE. XI—#8. NG
M RIE T K2

WENA: Ti. Fe ZIMELRALSMER2Z R K, PEERANELIE G AN IECR, A Ti-Fe &g AL
B R o P S AR A 5 A R . SR 5 = b & SR A Ay v TR0l 3 J2 T DA B R e SRS Ti Fe
JGF, MR Ti & Fe TRMIREE, #H Tiv Fe ZANA4 RN 0] DL R S WA, e
Sefitk. Cu K Cu BE&MIBIHEE, =ik N5 Fe LMRME, RIRFEEEERFFE BEEA AN
EW; A Ti-Cu WAV HEVENCT Ti-Fes thAh, BRI Cu SR v LLPMAEEL T, BIRRN .
HHTF CwTi kRS CulFe fk R ZIAIAAEE R )2 5, MMk Cu 78 Ti # Fe RHMHREA—, FHELBUE
BE, RIAKESBAPNRETEEZIR. RaEmASa e Ema&n b e g Fitmmias
B, SeERCkEE, BRI RAG FR AR T SR S AR, R ENE, s
VIR, Bkt R, SR rERE M N, O VR NIETE T & vy LekAs & B iR sk Jie g 28, it
I A ISR S A, P AR NI S22 K Je s, (REHA S . B ArrCORE RSS2
ZHTFRYEET, Bl TRA SR, WO AL, EEA SN FE ™Rt 0 & &, WIkEEs H
Ar+COy IR AR SRR S S B BN R & B IR B . BRI FR, BATRBUERS S ind
B COy (5%LARN), MMUASAEIEGEN BELL, WHEA T RN 2 RERS, EBRIRAmAN TS
BT RSk, S T SR RIRRTE . TR, Bk BRI AR BT COx A
B3 T Cu 7E Ti & Fe RMMTEEME, 2K N CO, 3728 7 HIRREE /AT, {28k T Fmc &ML, T
P TCEY BOIA S RN o Ti/Cu FTH [FI7E 75 4 2 5 7 25 AR h e Bz | B A6 A8 A il B, Cu/Fe ST
P R AT F B B i B e AR R 43 T3 1A o BT R B ) AR R R B AR FRAIG T TC4/304SS 323k w il
(2 S, SCBLT Ti/Cu/Fe £ & BIA R RNEE, XREL MR EEE R, thah, A
WHEA COx MIMNRAER R ., EE COy MM TRz, BRI TIEENIALIE) nAi. It
Gb, SERZIFTCERY BULEE TVCu FHZR Z AR, b a2 A . Rk O S S 4128
WEMRAT, kMR E TIRAIE S, 16 3%CO IR I3k P Pih st i ik 5 480MPa, 540 Ar /97
T, SRR T 57.9%. (HRWE CO &Eidm, WEZIKTEY Bl Ti-Fe (L&Y KR~
A, FHRSERmMEN™E, FEESLMEREE, Rk CO, & & F BT —E /K.

E02-P04
HIRMELS Fe,03-Ba0-B,0s B E M = ol R 7 R B
BEIBTH 12, 2 BN 2 CRIEHE L BRI
1. HEE TSR FAA B
2. FHFHE
FENE: HT BaFe,010 [ M BUEUER AN E N — PR (R MEM B, A AR TR e | il o 1) S
PESEAR s, #I2 N TR TEAR RS, ASCHEFE T 1500°CHLE R ZrO2. AlLOs. MgO Fll MgALO4 PUAHIE k.
MRS M RV E AR R AT A o SR B3R CEPMAD | 313 AL BE-BE IS A (SEMD L X SR AT MY (XRD)
R TF B, AR ZeOs T KR IV AR e B N 5120 ALOs BRI HANEE
e IR B KSR B eI MgALOL R 5V SR LRI R AL 2 [N, JRTTT, MgALO4 Mt
PR FLBE ot 7 IESE . MgO i KRS AU 2R SR TEAR T R T — 2 B MgFeaOq 4H 5 JE 224 200 pm
SRR, W, Bk T MO b SHUER A A, 0] 1 At — 2D R i, I AT T DO A Sk
B AR, RIEZEEVERED T, TE &SI Fer03-BaO-ByOs PR SR = Juilt R a4 RHE
MgO ¥, SR FELE A IAEAT KA B BIEAT A, LN KR 5 YL 52 R
PREATT KA RS I 1 S R VAT A, HIEHR Fex03-BaO-B20s BUERE & =0 R IR I K 2 B
R FRAKE .
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E02-P05
A B SR AL R IROR K P R R R BT A
Wem*', IKFEF 2 T4 BEK L FHRK . EHBE/E '\ Dorte Juul Jensen®
1. BERK%
2. HMEBE
3. EXM B REHEEAREALRE

4. HEPIERE

5. FFERBRE
WENE: T 7 AFLEETE 1000°C1HE iR KT 525 SR RAT N, HX 58 K R AR 1 & ST R 1
BLIE I CEE S BN AT AT IR AT S o IR K S AR g IS RS T 1), TR R R e R 22 AR 9
S AL 3 m FHAEWIARRY BOT A I0GE, 1 5 — e ORRFFR k. 7EIB USSRt — DA K 2 3 R 5
I BEES, b B RR TR R SR R i SRR B % R A DL TR R AL
n THE RS N, 0 TAH RIS B 5, A7 b A RE R T A S e B i . T sRiE TR
mn RLRE it o B TR S AT X i A R B

E02-P06
28 Ni &8 KA TE BRIt
L) =of
WEIRERE

WENS: SEMEMERRE TR NS Z ML, 7ES2bRR H AT SRR Bl ) i, JC e
TRl v R, pR T A B BRI FRAE R R PR AR TG IA BA AR SR R, AU T VN
TR N EEYE ZUTRUE T 523808 — e R R . R A0S & & FE s g, B2514
KRS B0 B SR, ARG &EIEDIRIER .. "R T RGN EE. CRARER.
FLRR NG, 30 S50 9 — W R S e o8 R i ) £ 08 = 07 285 RISEAIRIR 50°, pH At 21 R AR E %
W, 30min 0] LAZRAS Spum EEEECEEE . MRS MEREEN . FriEmRevAte e fl. LA IR A
2B, 3 BRI R AN TS BRI () 1) 25 07 58, AR AE SR 800, pH S5 251t AR E B, 1h A
PLRAS 3um LRI YE S, ShMOBURL N 4R, B2 S, i Ak A i 245 5 an 0 2 A AR T
WA SR, B2 AR ER . BB RGO T R KIS, iR, mik. S, S
LN SR 2 SR O, e oo Fe A 2 ith G 9% 2 6 ok s A Ay s TR R G i Ay, A B ORI
IR J2 A A 5 AR [ B, R R I B i A A T ol S s BRI AL BN Tk,
o % 5 AP A R R 0L, R IAE A 2 1 A ) [ B AR R A T X S T vy, AR R T SR, o
TR B B B P2 AR, T AT

E02-P07
Mg/Fe site-specific dual-doping to boost the performance of cobalt-free nickle-rich layered oxide cathode
for high-energy lithium-ion batteries
Di Han*
Shaanxi University of Science and Technology

Abstract: In order to address the fact that Layer-type LiNipoMng O, suffer from severely detrimental structural
transformation that causes rapid capacity attenuation during charging and discharging processes Herein, site-specific
dual-doping with Fe and Mg ions is proposed to enhance the structural stability of LiNig9¢Mng 102. The Fe3* dopants
are inserted into transition metal sites (3b) and can favorably provide additional redox potential to compensate for
charge and enhance the reversibility of anionic redox. The Mg ions are doped into the Li sites (3a) and serve as O>
-Mg?*-O; pillar to reinforce the electrostatic cohesion between the two adjacent transition-metal layers, which
further suppress the cracking and the generation of harmful phase transitions, ultimately improving the cyclability.

20



T EREL R 2 2024 5 i SRR & E02-#4 ) F Ii /2 1 73 W 5 R AL

E02-P08
Unraveling the degradation mechanism of LiNi0.8C00.1Mn0.10; at the high cut-off voltage for lithiumion
batteries
Liming Wang*
Taiyuan University of Technology

Abstract: LiNi0.8Co00.1Mn0.102 (NCM&811) layered oxides have been regarded as promising alternative cathodes
for the next generation of high-energy lithiumion batteries (LIBs) due to high discharge capacities and energy
densities at high operation voltage. However, the capacity fading under high operation voltage still restricts the
practical application. Herein, the capacity degradation mechanism of NCM811 at atomic_x0002_scale is studied in
detail under various cut-off voltages using aberration-corrected scanning transmission electron microscopy (STEM).
It is observed that the crystal structure of NCM&811 evolution from a layered structure to a rock-salt phase is directly
accompanied by serious intergranular cracks under 4.9 V, which is distinguished from the generally accepted
structure evolution of layered, disordered layered, defect rock salt and rock salt phases, also observed under 4.3 and
4.7 V. The electron energy loss spectroscopy analysis also confirms the reduction of Ni and Co from the surface to
the bulk, not the previously reported only Li/Ni interlayer mixing. The degradation mechanism of NCMS811 at a
high cut-off voltage of 4.9 V is attributed to the formation of intergranular cracks induced by defects, the direct
formation of the rock salt phase, and the accompanied reduction of Ni** and Co?" phases from the surface to the
bulk.

E02-P09
LSRR A & Ni BARJE 7 REE S E R ML 7T

BRI, RERS*

HRNE T K
FHE AR RN B AR ST LA BORN ] AH i S 7™ H 5 M) 5 T i P e DA S R F 28 B RSO A2 A 1
BARRERLIACE, FHRAAMANR. RiFdaett. SHEME SRR BRI E R
M EEE—. BiTes 442 HETT V2 M A BIFEA R, 8% R Ni 80 Ni &8/ AHlk, (A2 BixTes &
A4 Ni KR S5 AE 5T RN BN L A 2 M A A A R AT, N, FRATEEE T n B
Bi;Tez7Seos (BTS) Fl1p 4 BigsSbysTes (BST) (0001) TS5 Ni LB AR5 AL, 8 F UK 245 1IE LT 5
B AR SR OB NI TS S TH RS o ST SRR B, Ni 47 5O NI A RIR IR RS R B A 2P 34
B[R ¢ R 1 NiAs 2 NiM & & (a4 &4, Horp M ONAE R M BHEER TR I TE P HES . 1T Bi JETHOK,
PHAS Ni JR-FH0 5 S 8, RIAE Bi S 250K p B4 BST W23 Ni it 7 9 #U% 1) NiM 42K
Fon 24 BTS H Bi & &85, Ni 5 Te (HR5E R SAEF T 24 KR 2 4R Bi Ji -, U S RE AR B A%,
FEH NIM ARTE BRSO AR R T AN e ST IR o 1Y D08 JR B B ()3 — 20 380 n 2
BTS 1 HIZ 4R Bi JEi 79 HOE NI TEBONUZ Bi £5#40F1 Bio[Bix(Te,Se)s]HH. JRALMEZR B, BRI,
Bi ¥ H##E N Ni BBl T B MR . W74 B s T Bi fE A R S I EEER, Ak
T HARAA LI R AR A dol /A0 F 2 A1 S ol 7 T B A M S

E02-P10
B TR rp AR IR 2 P4 38 2 ST 12 5 SR LR IR T
=T LN P N
HHRREN S ZE MR TEFB

WENSE: HEWNOT 2% M. SR, IRECE T B S RIER], SCE RS
i BEB FEN SN BT R T KR e s A 7T, ARIRZAT B 7E IR Z 3R, HME LAERBA IR 2 P34
PIRAENLER o BEXT L3 (o) EEUAS I FURIE ) 1 — e 284 ) T S 4 i P S Al B BB 1 B, I R e B, AR
BUER) XY THHEATHY Z ORI, A\ ZY THDRH A (0 7 T DXIHEAT SE O, (SRR A Bmr R T
WESEEAERE . KT n BRI IAESLN R RO S FimkrRA B 5 iRE AR
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SUMSRIESE RN R , 9 SRR AN 5 AT R 1 RS it

E02-P11
RPN Cu-Ni A& ERE T mT R aHT R
B B, HERE 2. FILIE 2

1. JRERKE

2. NSk RE
WENS: RIS SR KRGS AT B bt 2R 2 A e PPIRES, VR ek
AR N Z VB F AT, AT B0 R R R IR BT K TR IR . ERERA kL, TR T
83 RN G5 RE AR A BB R e o e A R R [RIE,  VERR e B SR T AT AL B A E . AR S
T BRI, B RZERTEE % T ANEE LR CuNi 22, BB KR CuNi &K, &4
JIESFH T AR BR F - R AT SR T AT SR AL, [RIHB B T Re il HRo SR AL IR, DAERPE NI, Ik 0.03
K/S #@EM 403 K 2| 823 Ko S0 2h 53R 0 5 BB 2 1 AT SR 82 R 80 B ORI+ LRy S R i s, [l 3
i1i8 FMZ IEW) Darken AU SEAG 25 AT G, ELEUFIIENT 1 SCI0 s 3, N3] Tt 24, Xz
BN A S 56 25 S & -

PURRWRX

E02-PO01
Microstructure and microstructure of titanium silane film on NdFeB magnet surface
Xiuchun Wang*
Material, Advanced Materials Institute, Qilu University of Technology (Shandong Academy of Sciences)
Xiuchun Wangl,a,* Ying Liu2,b,* Rongyan Jiang3,c Jing Zhangl,d Bin Zhou4,e
1Shandong Key Laboratory for Special Silicon-containing Material, Advanced Materials Institute,
Qilu University of Technology (Shandong Academy of Sciences), Jinan, 250014, P. R. China
2Yantai CIMC Raffles Offshore Ltd ,Yantai, P. R. China
3School of Materials Science and Engineering, Shandong Jianzhu University, Jinan, P. R. China
4Yantai zhenghai magnetic material co.,ltd,Yantai, P. R. China
awangxch@sdas.org, bying02.liu@cimc-raffles.com, cryjiang@sdjzu.edu.cn,
dzhangjing@sdas.org, ewitzhoubin@126.com
*co-first author

Abstract: The optimized cerium titanium-doped silane treatment agent and its process silanized the NdFeB magnet,
resulting in a dense film of titanium-doped silane on its surface. Using SEM, EDS, AFM, FT-IR, and NSS, the
microstructure and characteristics of titanium-doped silane films were described. The findings demonstrate the
dense structure and smooth surface of titanium-doped silane membrane. In addition, the nanoscale compound
particles containing Ti and F elements were uniformly dispersed in the film. The Ti-O-Si bond was formed between
the doped fluorotitanate and the silanol, and the F element did not form a chemical bond with the silane. In
comparison to the pore silane film, Ti-doped silane film had lower self-corrosion current density, larger contact
angle and stronger hydrophobicity. The titanium-doped silane film could effectively improve the adhesion of the
paint film on the surface of NdFeB magnets, and the coating performance was excellent. Tight Ti-O-Si bonds were
formed between fluorotitanate and silanol, which promoted the crosslinking of silane and improved the corrosion
resistance of silane film. The compounds containing Ti and F elements were filled in the pores of the three-
dimensional network structure of the silane film in a uniformly dispersed nanoscale particle state, which played a
barrier role in reducing the path of the corrosive medium to the NdFeB matrix. The Ti-doped silane film had high
hydrophobicity, which was beneficial to block the infiltration of corrosive medium and improve the corrosion
resistance of the film.
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E02-PO02
The atomic oxygen resistant study of a transparent polyimide film containing phosphorus and fluorine
Chen Shu*!,Xiuming Wu'
1. shanghai jiaotong university
2. Shandong Institute of Petroleum and Chemical Technology

Abstract: As ideal packaging materials for solar cells of low-Earth orbit (LEO) spacecraft, polyimide (PI) films
have to withstand various harsh space environment. Here, we investigate the atomic oxygen (AO)-resistant property
of a transparent PI film with side diphenylphosphine oxide and trifluoromethyl. After exposed under AO, most
excellent properties of the PI film can be maintained except for partial loss of transmittance. Its erosion yield is only
18.7% as that of Kapton film at the same condition. To understand the damage mechanism, the surface and bulk
performances of the AO exposed PI film were systematically investigated and compared with those of the prinstine
PI film. The results indicate that the relative concentration of phosphorus and oxygen near to the AO exposed surface
of the PI film increases, which means the formation of a phosphate passivation layer. The thickness of phosphate
passivation layer is about 200 nm with the content of PO?~ decreasing in vertical direction of itself, which can reduce
the further erosion of the PI film by AO. Such PI films containing P and F are much more AO resistant and expected

a candidate as packaging material for LEO spacecraft.

E02-PO03
Electrical Characteristics of Oxygen Vacancies on the HfO2-based RRAM Grain Boundaries
Dehao Qu, Dejun Wang*
Dalian University of Technology

Abstract: The demand for data storage is currently on the rise due to the rapid advancement of intelligent technology,
sparking a surge of interest in HfO»-based resistive random access memory (RRAM). Currently, the widely accepted
physical mechanism of RRAM is the microscopic conductive filaments of oxygen vacancies (VOs). Recent reports
have shown that that conductive filaments (CFs)tend to form preferentially at grain boundaries (GBs).
Understanding how to characterize the structural and electronic properties of GBs is essential for comprehending
and controlling the characteristics of polycrystalline materials. However, characterizing the electronic properties of
defects on GBs presents a challenging task, as distinguishing between defect properties associated with the GBs and
those associated with the bulk is complex.In this work, we mainly study the structural and electronic properties of
oxygen vacancies at (101) oriented twin GB in HfO,-based RRAM based on the density functional theory
calculations, and analyze relationship between defect levels induced by oxygen vacancies at twin GB and charge
densities. The Heyd-Scuseria-Ernzerhof (HSE06) hybrid functional is used to avoid underestimation of the bandgap
of m-HfO,. Six non-equivalent sites within the GB were selected for the creation of oxygen vacancies, neighboring
VOs have been utilized to create oxygen divacancies, which serve as a comparison to the increased number of
oxygen vacancies.Results showed that VOs exhibit an attraction towards neighboring oxygen atoms and
energetically prefers to form at GBs rather than in the bulk phase. VO configurations at GBs lead to three different
combinations of defect states, each corresponding to connected and localized charge density. Particularly, VO12 and
V045 configurations were found to enhance conductivity by creating charge channels, indicating its potential role
as the origin of CFs at GBs.
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E02-PO05
Mechanical Properties and Failure Evaluation of Ceramic Coatings on Metal Substrates
Manfeng Gong*
Lingnan Normal University

Abstract: This study presents a theoretical model for evaluating the shear strength and cohesion strength of coatings,
based on interface constraints and linear strain theory. The model is applied to a ceramic coating/metal matrix system.
Specifically, ALO3; + 3 wt.% TiO» ceramic coatings were deposited onto 329 stainless steel substrates using plasma
thermal spraying technology. A "three zones tensile testing method" was employed to examine samples with varying
coating thicknesses. Stress/strain data were obtained by analyzing load-time relationships and stress-strain curves.
The cohesion strength of the coatings and the shear strength at the interface were determined by analyzing critical
times and failure phenomena during tensile tests. The results confirm the suitability of the mechanical model in
combination with the testing method for the reliable determination of the mechanical and physical properties of thin
coatings, including cohesion strength, elastic modulus, Poisson's ratio, and interface shear strength. These findings
reveal a range of cohesion strength values from 318.2 to 517.2 MPa, indicative of robust internal bonding within
the coatings. Simultaneously, the interface's shear strength exhibited variations ranging from 11.5 to 17.2 MPa.
Furthermore, the results highlight a significant correlation between coating thickness and mechanical properties. As
the coating thickness increased from 50 um to 330 pm, both the interface's shear strength and the coating's cohesion
strength consistently decreased. This study provides valuable insights into the mechanical behavior of ceramic
coating/metal matrix systems, contributing to the field of material science and engineering.

E02-PO06
Biomimetic polydopamine nanosheets to enhance the properties of bio-based polyesters
Jiyang Zuo*!2, Jiheng Ding?,Hongran Zhao?,Hao Wang??,Qinchao Chu?3,Zhisen Shen',Jinggang Wang?,Jin
Zhu?
1. Department of Otorhinolaryngology Head and Neck Surgery, the Affiliated Lihuili Hospital of Ningbo
University
2. Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo
315201, PR China

3. School of Material Science and Chemical Engineering, Ningbo University, Ningbo 315211, PR China.
Abstract: The application of two-dimensional (2D) inorganic nanomaterials as nanofillers in polyesters has
received much attention due to their excellent mechanical and barrier properties. However, dispersion of nanofillers
as well as interfacial compatibility remains a major challenge. Therefore, there is a need to explore innovative and
environmentally friendly 2D nanomaterials for further improvement of polyester properties. In this study, an organic
2D nanomaterial, polydopamine nanosheets (PDANS), was synthesised by a simple hydromethod. Subsequently,
the dispersibility of PDANS was analysed under different drying conditions and doped into a bio-based polyester,
poly (ethylene-co-1,4-cyclohexanedimethylene 2,5-furandicarboxylate) (PECF), as an additive using in situ
polymerisation. The lyophilised PDANS showed better dispersibility compared to other dry forms. The PECF
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composite films exhibited the best barrier properties and ultraviolet (UV) shielding ability when the filler mass
content was 0.5 wt%. Based on these results, it could be inferred that PDANS holds great perspectives for the

development of innovative bio-based polyester materials.
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