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VYERRIRAEYIB RS, VISR B SR TR S i i ) e o FE B S 4 R, R [RIIN BE B m R  ite
PIFIPER PR I K Re 71, & N LA AR TCIE LR . DISeAhRHE B AR, H RS2k B
HPFERBIEIR, AR S SR R T BB FL A, X RGP N2 Ast 2 S s Jg B AR PR 98 57 I . AR DR ()t
LR, (I UL D52 IR BB BRI 45 40 RE 0 A RO BT R B A FLAT N, RN EB BRI IR B 28R
RINIEBIY, ZEEM AT SR AR R, HRE A IR DL R T R R Z IR RS i . =
R M SRS SRR, Y KA R /N T T35 A5 2 MR FEI 60% T, I8 DURE s IR 98 55 75 i il 1A
B 100 R LA L, HE M KT FHESD RN 900%E, 588K 3Z 500-1000 RN . S BRI 451
FHEG, DS IAE XS G5 R e — R R St M R 2 = 4 1) PR S5 M, 90% LA B sh i Dlserh &
B . AGE TS 5 i DL FE b (158 X8 b G A AT — o5 il 57 MR B, B & (0% 57 9 B 5
A ARE 2 L2 0.87, WIS TEEFEN 0.56. AL, RGN LI Fh g 2 P Ab T 5 (1) F7 24 fE 4k 51
KW, BRSSP RERE A IR B Ty B R PRAIG, 48 300°C #AKb3 5, AHEE T = I ARG BEFE S
5 R L AW R T 0 0l FRRL) T8% N 77%: XX & 454 180°C #AbFEfE, Ji#PERERSA FFE, M4
300°C #AbH 5 Mk Re o E, B SRR EECR, 45 Hhom B AW R D) 2l = 20 45%A0 136%, 523
TOREERI MR R E . XA X B P a5 R D R 5 MRS AR, 300°C AL ERFE S 1 HTIE 55 M RE
TR B . SANERIL— MBS, WX RS AT TR 55 5550,  RIFERURR 1K T 10° JE 1
INTRINER, B S T S E AT ST IR, RIS W RE R AR AR 5 N ) B . BN, 300°C #kk
FERE SR TE SRR 718 100 MPa i), %57 a o 105-100 JBIR, 24 RN /132 150 MPa i, X RERSZ
~102 RAEIINEL, AL 5T 2 Ja BIREfh, TEEBKLJ18 150 MPa i, 56872 105-106 IRIGFAN#, H
Uo7 MR R 5. AT L, ATHIER AR R SR A RO S5 M T S, IR AN 8 BT 55 M RE AL 57 1
MU, AT RN A s A B0 57 PE e I 07 AR e T SR 41 38 22 HAT AU 4%
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P57 BRI AN ) (RS) (AL SR AU i e v B e RO AR SR AR AL S MR A Sk 57 75 i e
U, BFXF U7IMnG AP AR S AR 5 AACEERE IR JE R4 (FCG) ik, Ay BB (DIC)
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FERE PG I BOWEE 2] AKCIP RS PR fJm, RS 7 R I RE RS AN AU 5
ORI RN SR B 2B X R ST IR o
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BEOROR* . KR TR 580 M
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P E B E AR H 5 T Gd S8 0 5N 4%, 6%, 8% (wt. %) i Mg-Gd &4, i T HIREAEK
A A S ROMAH IR, FFPE 0.3% MBI N ARIR N 3547 1 %57 158 . Mg-4.0Gd A S AR AR K EU A 4
HF<-12-10> (FETH<a>1HF2 SF<0.15), Mg-8.0Gd & &R S A KHUA A F<-12-13> (F:i<a>iE# SF
>0.40), 1 Mg-6.0Gd & 4= M ili<-12-10>F1<-12-13>HL IR f A8 & 40 AT « FEAL“BR AR 45 M AR d 2
21, ARSI RS A I 55 A A B B, Mg-4.0Gd &4 BoR e K 55 i, 1T Mg-6.0Gd & 4 9%
55 FF i i K o
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High/medium entropy alloys (HEAs/MEAs) are a novel class of materials that are currently under
investigations because of their superior properties such as excellent strength-to-weight ratios, ductility, higher
degree of fracture resistance, as well as corrosion and oxidation resistance. For HEAs/MEAs potential candidature
in engineering applications, their low-cycle fatigue (LCF) behavior is of decisive importance.

In the present work, the LCF behavior of equiatomic CoCrNi model MEA is correlated to its microstructural
evolution upon cyclic straining. The fully reversed strain-controlled fatigue tests have been conducted in air at room
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temperature under strain amplitude ranging from + 0.3% to £+ 0.7%. Upon comparisons. The alloy exhibits longer
fatigue lifetime than most reported HEAs/MEAs and conventional FCC alloys. Microstructural investigations
revealed the detailed reasons for its superior fatigue resistance, i.e., cooperative deformation behavior of planar slip
bands and dislocation cell/wall. This behavior is correlated to CoCrNi’s lower stacking fault energy and high lattice
distortion, which enhance planar slip and delays deformation localization leading to its superior fatigue resistance,
compared to most reported FCC alloys.
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TENNFAAERIAS R, BT T — P RS s I 28 M AN 48 A AH ELAE FH 52 me) ) AR e 1t 55 BRARS AR A o AR Pl
BT SVM AL, 33T Miner #E W ATEZMEE 57 BAR 005 P P A Tl AR Mg fr R RG89
RIE T 74w LURISAE N AEE, PUB T P RRR 55 SRR A L AR FORS o 45 SR 3R 9 AHECT Miner #EN,
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F e i H AR AR 2 B LAE DY FPAS [R5 7K R AT 79 55 ke 2T e H5ai A S B AT 7k o3 A
AL, W4k S-N &t AT G, ARG B 1 48  (Scanning Electron Microscope, SEM) 3k
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REAR VI Bl 3 80T T 10 2 R KA T A2 9 R 18 R T, X AP ROU ALt 2% 0 I < SR A R 2 A
AT NI .

AR ES HF BBR AL SRR FCC <)@ fh e AR I 2 R rh 2R G0 i HH I A b A4 AT
ARZR A B GHATI T, B IA EALWIN 554578 T FCC e R SUR I A HEHE xS R S 52
Wi {E LR . A SRR 0 A B R E R SRS L R IZ 3 75 T, Je IRL RIS Bl A A 0] RS0 i
B Z2 A R HEAT TR T 7 HLORIRIE AN 255 (Shockley N2 fH . Frank AN A05) M4z 2 (8]
(AR L S SRR T AR SAS 2R S R s i B R EUR S A AR A T TR P AR 2 i AR i
FEFF L OR PR A A LR » MR T R AR - AR 2R i (K i TR o RAE (RO F FE 45 SRRt — 2B IR Xt FCC
ERATCHH VAR, it —D Hhrf it momin & R fteie s
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E13-09
Intergranular fracture of bee Fe: theoretical modelling and atomistic simulations
P>

Jiangnan University

The plastic events occurring during the process of intergranular fracture in metals is still not well understood
due to the complexity of grain boundary (GB) structures and its interactions with crack-tip dislocation plasticity. By
considering the local GB structural transformation after dislocation emission from a GB in the Peierls-type Rice-
Beltz model, herein we established a semi-analytical transition-state-theory-based framework to predict the most
probable Mode-I stress intensity factor (SIF) for dislocation emission from a cracked GB. Using large-scale
molecular dynamics (MD) simulations, we comprehensively studied the fracture behaviors of bi-crystalline Fe
samples with 12 different symmetric tilt GBs inside. The MD results show that the presence of GB could
significantly change the critical SIF required for the activation of plastic events, consistent with theoretical
predictions via regulating the energy change induced by the transformation of GB structure. As measured in the
atomistic simulations and predicted by the theoretical model, the critical SIF at which the dynamic as a function of
time deviates from the linearity, increases with the increasing loading rate. However, the classical Rice model
underestimates the critical SIF since the effect of localized fields was not considered.
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HIAN I SV AR 5 RON R BB U B . ASTEAREE R B P AR U & SR R U e R AT BRIk A%
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FRSET i, HVEREG, T B B IR RSN . R R A R T R SR I A
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) WY T R N AR IR 3 N PR ISAT N, AL T 25 BRI AR T A e PRINASE Y, AR AR BT A,
S TSP RS KA BE T, SORAC BRI L, SRR BN T AR 60%, JF
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ERPEAKIRR, HERTHEE T PUARBOW 0 5278 TY, 2t — 2B ST T IR EU AR 75 dr TR R AN e 8Ly e s i
AR, SCHL T MRS AN B RS T UK AR AT R AT i R TN . iDL TR R T,
XYL 55 75 A AT U R 2. AEFFART i, S0 B IR AR R, et i Y BLIRAR AR B, PRS2
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I AR AR 57 R A TR IS LA B 5T
EweEN=l, XA, PMERR 2, Dirk Ponge?, Z£#] !, Dierk Raabe?
L g K22 U 5 18 3 L RE 22 e
2. Max-Planck-Institut fur Eisenforschung GmbH

AT TR AL IRARAH AR AR 557 R e h A E R IX — B2 B, FZERA EAL SEM I 57 SEEGHE AR
— P iR TRIP AN R 55 AT NI FT, e & 2 FaEIRALSEERHOR (U1 APT. f00 DIC) JHRE TR A
IR ALEE AT SR TT . ERERW, 5 IRARAHASN I 55 RAd R B2 A e . A, M
AR ] BHNHRE 5 RS A A E A, PR R R IR 2 MIES, MaERKRL B, HARH
ERIE RS M AER . BV TR, 5 PAAH AR AT 55 A Bl BT o 1R 98 55 LA
R EC A 242 AR AR AR A S 24403 1 (Transformation-mediated crack arresting) AL S e E
FHIAA AN SRS A (Transformation-mediated crack coalescence), 73Tl 7E f5 244U BE A K 40 Bt
FFERH . WEFUIRNG T TS5 ALEITE 5 e, iF BRI YRR R RIR T AH A = 5 Ik & ir B
A AT A ) P SR T AR RVE T AH AR I AR A B o O T 5 IR AH AR FE I 557 RS0 fe h 9 T PE )38 7
AT A BB — B UP JE R 57 IR ARIE, FEA BT — M WA O A 2R FE AR & it
CASR TR BHR 0% 55 1 BE o
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Fusing image and physical data for fatigue life prediction of nickel-based single crystal superalloys
Zhuohan Li',Tianli Zhao?,Jing Zhang',Junlin Hu',Yiliang You*!
1. Beihang University
2. Northeastern University

This paper introduces a method for predicting the fatigue life of single crystals, which fuses image data and
physical data by exploiting machine learning techniques. The proposed approach establishes a comprehensive study
by progressively contributing a new database to the field, enabling the inference of service conditions, including
temperature and omax, as well as inherent material properties from fracture images, such as crystal orientation. We
evaluate the effectiveness of the proposed method via its application to the fatigue life prediction of DD6 alloy,
which achieves promising performance across various crystal orientations. The extensive experimental analysis and
evaluation suggest that our proposed method has high predictive accuracy and computational efficiency of our
proposed method. These results show that our approach holds promise for enhancing our understanding of material

fatigue and improving predictive precision in failure analysis.
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Analyse and Validate the Potential Mechanism of Negative Crack Growth in Fracture based on ABAQUS
Chengming Sui*
COMAC Shanghai Aircraft Manufacturing Co.,Ltd.

In the initial stage of the J - R testing using the unloading compliance technique, the crack growth often
exhibits abnormally negative values. The negative crack growth phenomenon indicates that the experimental
procedures for measuring crack growth are sometimes flawed and may lead to apparent negative crack growth. This
report explores the mechanism of negative crack growth using computational models. A finite element model
created by Abaqus is used to test different conditions that may lead to negative crack growth in order to verify the
mechanism. These simulations are the selection of a suitable set of parameters to build the model based on CT
specimen as the prototype to evaluate the impact on this phenomenon in various scenarios. Through this study,
several key results are analyzed and deduced. The observed negative crack growth is essentially a negative crack
length computed from the energy. Finite element analysis (FEA) demonstrated that changing the load position,

sample rotation and material blunting can result in negative crack growth.
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