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The present talk discusses recent findings on the abnormal strain rate sensitivity of several high strength
steels. Conventionally, yield stress or flow stress of metals and alloys increase with the increase of strain rate,
which is known as positive strain rate sensitivity. Recently, negative strain rate sensitivity, i.e., flow stress
decreases with the increase of strain rate in various new steel grades such as twinning-induced plasticity steel and
medium Mn transformation-induced plasticity. The present work finds out the key mechanism controlling the
negative strain rate sensitivity is the interaction between dislocations and carbon solid solution. Detailed
mechanisms will be discussed in this talk.
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JETE 600°C~800°CHEAT PR AH X IR K AREE, AT AN [F B KU VA FLAN 1) 2H S8 AR DL % 77 2 14 RE IR 520
GERRE: PR RER TS, B IRARIEET R, SRR BLIRARAR R BRI S FEAIK, - 750°CIB K
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45K)E Fe #1 + BCC 4548 Mn #H, i Fe-36.5Mn-6.5Al-7.7Cu [IAHAZF A o — a + D03 + a-Mn + FCC
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it BN IN G e E,  WRETT A — R R 9o AR 2 S T R IR AP BE BT 25 3
AR AR BT @I G Hl3& (VAR 17— MRS R T LE CoFeNi S & &, I8 S IE IR E T 2Z0]
TR R AT A 5 v B R N KT AR OO AL SRR . JE 3 i 7 e (SEMD, BT i 1 i
B (TEM) RUEFEREHEITEAR (APT) Xz & e MO LEREAT T 0. & EAE 400 °CI AR
A BAT S HE AN T SR IR UZ FOIRE N, KA 53R TR AE A SRS BRI R &R B Ni ARAE S B
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In this work, we designed heterogeneous NiCoCr-based duplex medium-entropy alloy (MEA) comprising the
face-centered-cubic (FCC) matrix and the B2 phase towards outstanding cryogenically mechanical responses. The
mechanical properties of this MEA are strongly temperature-dependent, i.e., when temperatures decrease from
298 down to 77 K, the yield strength, ultimate strength and tensile ductility are increased from ~1.1 GPa, 1.4 GPa
and 20% to ~1.5 GPa, 1.8 GPa and 25%, respectively. In the studied temperature-range, the plasticity mechanisms,
involving the cooperation of planar slip, stacking fault and twinning, are temperature-independent for this MEA,
whereas the low temperature (or high stress) promotes stacking fault and twinning at initial plastic deformation
assisted by the significant B2-driven hardening. Multi-strengthening mechanisms coupled with the superior strain
hardening capability render this alloy excellent strength-ductility synergy, especially for the 77 K stretched MEA
involving temperature-dependent B2 cracking behavior. This unique B2 cracking behavior was uncovered for the
first time in multi-component alloys, rationalized in terms of the competition between the intensity of the stress
field ahead of the B2-crack tip and the crack-arresting capabilities of the FCC matrix at different temperatures.
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BB LB MR TEAT N R AL EBSD RAE K SR 3 AL
i = R CINE - S
1 BETRRARE TR I R G5 EE TR AR & E E L=
2 VHZATIEAR AR AL~ B i s R ST T P

B BE LA 0 ) 5 BE- 2 PE VLS, (H el T35 22 RUBE /M AR AR S B0 HASFAT I B R AEAE R, e
TR PEHLEIIRANE 2, H AT EER A AUE O HEGR 2R AL 7T, Sz e Bl S48, XELLIR SAR LS
M EIRAL . AR AP0 i a He i S5 AE 1Cr18NI10Ti B FAAR AR AN = il 4 17 o P AR R 2
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RrAs S5, SRR ALRL T EBSD HOARZRAL 1 HE LA LVE AR N ALK BURITHALRAIE, B 1 B HEE A 5
AT, Ha7s TR LR RESE B LE], A J9BE R 2S00 57 (¥ 5 B2 -8V UL M T 1R TR 3
IS 356 B 2 R s AR T I 6 B o SR A B3R R, DB L 5m WIA BR R 4R 1t 1 I e 3%
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i1 & RUBR K2R BB T i & e R MR 2B
FOIEE, R, g
PEAL Tk K2

LA AR G FAE AR N IR TSR, stk B “smEE-2 1 P RIVE R St e @ a7 —
KAERERE. AT, EREM™EPMWBILMEN T, FFPOREEE G TN B H R P AR b . A
BIF 2037 P ) 38 4 13 5 &b ARFIE IR ZH 2, 7RSO BIE X K546 Ni35Co35Cr25Ti3AI2 Hif & 45l
N T EBER L R IEIR KA . 2 R EEIR KA S [F 90K AT 2% DA K 4, sEBl 1 ~1.4 GPa [ #idr
SR 5 RN ~25% (AL S h A B8 . B0 R B EIE X G T 215 S MRS, HoRe B & E A48/ Ti
TR AImATIEAZ R, Wt 5L RIER RN BN, Rt T 2 REIRKEERMEZ. b, KRy
KT H X 25 38 500 T IR K R AR e M . AR R R B A A AR K AR A AR A B TR A A &
InTRELRE S, SEBUR SRR SRR T AL SR . AT SR AL KA SR S 2 AR AL AR A 1R
F o H RIS RAEsh 786 G B B o H L BT AR R, AR BB 12 it & B Rt 7
5.
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BRI SRR & S RIS M BT RR B4
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& HT AR ARSI . B, AL, AR 1 Bt S A SO S5 R PR IS 3
BHLAMIOP RO RE, bttt B 2 RS Z A SRS R I R BATRIFIE M & BOR, 18
TR REE B SeB T —Fh A M AR S e M O A 2 o 3 o B RO AROK RUBE e o R ZH 2 R B T 5511 75
FUERE . T HEA HIE A TTVE BT B I R A e TORERAR, W] TS A R AT REAT R 1
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AT LA < RS AR S TR A T, R, R T RO A RRE, SRR
AR < R AR AR A BN S AR A R R A 7 i, S EUR SRR, RS REA A A s
FEE 2 T RN e SCPR N . ST, BRATRIR T IR A, A R R AR A
J&, TR T — M BA S 5T U B R A R AR AR SRR RTE deRORELAGR F S BRI R
PR R L IR DT RBUI A s 3 FE I BT 45 A 15 A A S ISR 8 M SRSl AT ) T R 57 ARAT I T
ARR S <o V9 I P L L R ey PO A AN BBURR ) HEL o AR 0 BE VT A ST T B e 42 B
TG NARRETRES A BT SR DO I 55 A i (R SRS, T S ARG HIEEOR RIFAHR . IFIESE T AURIRELE
B EIEAE R BUR G AR R S S
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8 i Y25 M IR FL R RS (IR /7 2 P RE R
WL OB &¥EY, BE]
1 BN HBARKRE
2. bigEiE R

SRR I T2 R AR DLSEILER & R BE-AE fe . SR, KT 1 T IRMA 71 A0 e R i 2
ANANI S AR P A AR ARIR I B 550 25 (R Wi 2 AF R ML 2 BUBR A AEASCHR, JATTHREH T — R 545
1, BRIV RAEL AN AR SIRL RS A A Gk, 5 B — AR A1 R A M AR L, ZEARIR T RIS 3R
JEARGERE (~1.2GPa) Al EARHKIAE EIE (~70%) . ALEkEEEfERE 7 ARRAR s HITE G AT 5 14K
R LK) 5 FUBh A G o BUAh,  FOREAR 7 RN T BAE AR Y S IO 70 K 2B B, A B Tl R
JS2AR AL IR PR 22 ST SE AR
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U, Wit T — RAEIR D AR TRAA- T IR IR P I 2 S FAAE T2 (MBM T2D. AN, £
SRR S A ARSI EAE R (. 2Rk, RASRME, W] B3R A
ARSI ) 2 R . DRI, A RO R A IX e As HAE IR T 2 A i) D DU A AL 4L, 4ifbfe
FEFL A T AR N AL ol D IR ZY . 37 L AR AR AR SR FE 5 40 T IR R s oL s b oh
PN D AR 2.7 1%, FIMEKIRIRR, BB DRARE T 27%, KR T 5EM i
PEVCHC S BB BE AR MR . hAh, BExt 2 DA AR I A Hp 5 20 A S LA 2 (1 ) J, TR T — Bl LA K
¥, SEM. XRD ZRALTBL&E &5 & HAS B 5050 N IRARAIAS S 12273, 1R T 2 B ARAS I
H R AR, DA R D AR ARRRAE A5 Bt DL AR 2 3o R A s 11 P F 5
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B, 75300 Ak ph 2k . F S B BT AR (transmission  electron microscopy, TEM) AR F3RET E i A
(atom probe tomography, APT)#F 7 i 280 2 Hr T H AH Ve 728 KUARE AN s 7338 A0 FEARERE R s . R ZEZE R -
2L 5 min, Cu. Niv Ti Ji 7w E—REBERRAE, SEMERE A 528 05h, & CutisE Ni
PR E, TERMZEE Ni HESIRE Ni AHRSER, %K, Niv Ti i FEHe#ir 3:1, oA NidTi A, Bk
RE NiAHRSFN, #EEE, Niv Siv Ti JJFHEHE 15:5:5, NoA G HHATIEAR); BF2L 4h, & Cu MEE%
FEBRAK, HIR Ni3Ti AR E T, G A M(NIL Siv Ti i 7L 16:7:6), FEUM LA RIS, 13
128h, ‘& CuAH. Ni3Ti #HF1 G fHRF A, BE% e, SEWEE N, & Cu #H. Ni3Ti .
G AHAN L AR AAAE 40 R AL A1 2% &« (111)Cu // (0004)Ni3Ti // (011)G // (011)M, [0-11]Cu // [-12-10]Ni3Ti //
[100]G // [100]M.
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it Y Xt D2 R AFLRANA R K 1 2 M R IR
AN N

ek 0 A B R O R UG PR A e A AR AR L R P T B 2 e M VA N TR B () oG R, Ak
D2 4 Hf KR SF IR 0 A7 3 AL 5 T IR AR gl Ak R F AR B, AR SC LA In#E 4 (YD [ D2
(Cri2MolV1l) AIERLEA NI %, RIS . BFREer. BB, B EE. ASPEX Fl
PRl . AR KIS T BER G T Y X D2 BRALY e J1 A PERERO MR, B STSE Y R =Fh
T2 FRIRIAEmE R, YEb#ER TH#E Y X D2 WAL NI, REPFFASG LT : (D #
T Y XA D2 R IR KNI R AR R . IR f AI203 Fil MnS AE N Y2S3
M Y202S, Sexim¥s il 83.13/mm? [F 5 24.14/mm?, & Y SRR S /NT 10 pm,  HL 5 53t
FR BRI AL B AR A 44, & Y KM (Y203, Y202S. Y2S3) ftse T M7C3 BU3L S iRAb e %,
WeRe et D2 A I IR I AR AL . B A ISR SR A BT H R AR, T AR D2 AR 3
AR RS (2) TERESESFE T, BEEAEEERG, D2 MER K AL Zh7 15 5 B A5 I 45 i (1 F2 P4 sk
559, JOVEFEEIRE AT AL R A . BEERE T A, I RO R 7y, BAEMRN AR, AR TR B
NS RANSHLE N BRI B8 450 D2 b 3Lk M7C3 FIRSFRTES . B IR
FEFH T, M7C3 BRACYDTF 8RS8, BEAS 0k, WOIR I S AR AL El 45 7 IR Rl R IR B A8 o [R5 AR
ZAETR, £ Y-D2 B M7C3 K RS2/ T 0Y-D2 0. (3) SERMLIB K, D2 M ERibdn oy =#h.
TR T A R R SFHUIR Cr7C3. Skl N80 A7 IR ERIR Cr23C6 LA IEfR EoREL A3 ek g VC. #it
Y MIINABEE T Cr23C6 Bt 55k S ae, (i T BAb A% 54K, 382 PRI dh ST i .
%L Y BN 210ppm,  Cr23C6 A AH L T A i+ D2 443 n 40%. @it Y J5, BRILIR K D2
WEIPPEFIES RIS . S8 LU nE N 150ppm i, AL FAER IR+ D2 W R pha ThEE T+ T 46.9%,
PP RS T 9.9%. WINFE LY J5, FhLIeARYEdt D2 AR 3 b P 2 1 ) 1k I R AR
BEWE P RINE Y TP 5ayy, Ui Je Aot FiR ek A FT D2 81 e -
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Caflaetst Mg-Y &M E A 22 RE IR
WRESC*, AR5, sKETF
HIRARZFM R TR B

Wi LB G SR RAMR S, AR T ER KN . BRI Ca THEIENHMG S e R BB -

H @AM AT DABFRAR LB S R A, 180T DUE— P = & & 10 ) 5 Re . W 7 B, 70 0.6 wt.% Ca
AJ DLE 2 3 Mg-7Y-0.5Zr (Wt.%) 4 4 7E 200 °CH1 350 °C I Fi I 2508 A0 850 - Mg-7Y-0.6Ca-0.5Zr 44 7E 200 °C

I 24T () B KA EE (P ik 128.2 £1.5 HV, AT Ca A& MIB(EREIRE = 23.9 HV. fE5 Ca G HIERS

RCRASHOM A G b a] DL R 8 BT AT AR BRI — P T BRAR, AT AT LAAG 2% BELAS A7 8 1 56 T R0 A T

IR, WA TSR . Mg-7Y-0.6Ca-0.5Zr & 4:1E 350 °CIsF R T i KR A 80.5 +1.7
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HV, mHAE Ca 54 15.3 HV. 7 Ca &4 MG ELRE & AN —Ffpr AL T A RAH Bp FINTHI A %, Pp FHEA
Cd45Smi11 MiLity, IS a = 2.24 nm, LR Mg5Y0.8Ca0.2. I ALE I, Bp AHS R AL A8 N F-
40 B-Mg24Y5.

C11-36
Strain Rate Sensitivity of Different Slip Modes in a Mg Alloy
Leyun Wang*
Shanghai Jiao Tong University

Strain rate sensitivity (SRS) is a material property that measures how the flow stress in a material changes
with the strain rate. Among common metals, Magnesium (Mg) exhibits a high SRS value, and the SRS value
varies significantly with the texture. In this work, the underlying mechanism is studied by examining how the
activation of each slip mode is affected by the strain rate. To this end, in-situ three-dimensional X-ray diffraction
(3DXRD) was employed to investigate the tensile deformation of a Mg—3wt.%Al alloy at strain rates of 10-4,
10-3, and 10-2 s-1, respectively. 3DXRD enables the characterization of more than 500 grains in each sample.
From the observed grain orientation rotation and the broadening of the associated diffraction peaks, slip system
activations were identified in individual grains; from the grain-specific stress tensor, the critical resolved shear
stress (CRSS) of the activated slip systems were determined. CRSS for basal, prismatic, and pyramidal <a> slips
all increase with the strain rate. SRS of the three slip modes were estimated to be 0.0036, 0.0226, and 0.0106,
respectively. Basal slip being less strain rate sensitive than non-basal slips explains the texture dependence of SRS
in wrought Mg alloys.

C11-37
Al-Cu-Mg & &= R R R T BREPIS R 3
Mraest, gkJE4zt, F#3E T, Nong Gao ¥WNI3, Marco J Starink?
1 EITHE TR
2. University of Southampton
3. MRE LR

AL VA o T (1A% 5 S B 7 A AR A K B O AL AR & S R A, A S s e &
SREE, RN RAARHR e . Al-Cu-Mg 7E 6GPa & 38 N [ 2 W AT, KL Mg-Cu J5 1 HIfE7E
Al A AL IR SR i SR DUBE A AT S R (R SN o 4 00 » & g5 P Hy T35L RS 143HV MY N 2 £ =1 246HV 5
FEL T JUART A0 2057 8 ) 007 P LR A PR O, TSt PR A 44, 5 4 0 8 2 S 1 I & 31014 m?,

e B L SAR TR 3 K2 5 KT R /N 28 2.2%1014 m2. FRYN & s A W B IR TS A5, Ik e fb s Jes
U R AR ORI R TR, BELAS I R AT o i AL U1 AR T KW B2 P R B2 = 1 Al-Cu-Mg 5 <
5L 5 T PR e .
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R T ER DR AL A A a Sead BT ol o o Tl RGEHT LR TR AR & 6 AN RN ROIR A R 5 B8 1L DL
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RN TAEA KR, BORE R 1 BAR o A EE —ARTRAR . RS 0 A SR BN AR TR AR & < N AR A AT 52
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The role of oxygen in additively manufactured titanium alloys
Zibin Chen*
The Hong Kong Polytechnic University
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Additive manufactured Ti alloys have been extensively studied and used widely in many industries. For a
long time, oxygen has been referred to as the 'kryptonite' to Ti, capable of invoking a strong hardening effect but
resulting in dramatic embrittlement. Here, we demonstrate that the precision control of oxygen addition can
significantly benefit the mechanical properties of additive manufacturing Ti alloys. On the one hand, the oxygens
could be incorporated into an additive manufactured Ti-6Al-4V alloy to improve its mechanical properties by
forming an oxygen-containing FCC solid solution phase. It was revealed that the oxygen-stabilized FCC-phase
dramatically enhances the strength and ductility of the material. On the other hand, the introduction of oxygen in
Ti-Fe alloys during additive manufacturing can lead to unexpected performance, in which the interstitial oxygen
complex gathers near grain boundaries and impedes dislocation motion inside the material, significantly
improving the strength of the alloy. These results provide a significant step towards fabricating low-cost and
high-performance alloys using additive manufacturing.
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KEFEH 2 5 (SFs), 1 BT EAR T JG , A5 T45 fb LRI 200 538 FE 38 N . AR Bh S F 46 b X N AR 44,
T A 45 i X H I<0001>Mg AT THE 7 M B 55 G . A &R B F B PE R i-Pir i &, 4t
P DR | o IR 9 RN LB R ) ) 365 MPa. 276 MPa fil 14%. 454 154 RE 4T A B T Sk a4k, o
SFs 4ii4) SRR EE L RIPE S 3, I 5 T & &P S am b pLH s e AR sm B i ok . 43 T5 B AL
WS, AT EEE B, PrhimE bR T, R R
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Manipulating coherent twin boundaries (CTBs) opens an avenue to design strong nanostructured materials.
However, below a critical TB spacing, these inherently defective CTBs decorated with kink-like steps
(abbreviated by kinks) and intersected with grain boundaries (GBs) will suffer from the thermal/mechanical
instability, leading to the degradation of material properties. Here, utilizing Cr-segregation at kinks and GBs via a
minor (1 at.%) Cr-doping, we report the nanocrystalline-nanotwinned (NNT) Cu-Cr alloy manifests continuous
strengthening reaching 1.2 GPa at extremely fine TB spacing of ~2 nm, associated with excellent
structural-mechanical stability after high-temperature (0.5Tm of Cu) annealing. The underlying mechanism
mainly originates from the highly stabilized defective CTBs controlled by Cr-segregation at kinks and TB-GB
junctions, which facilitates the plastic deformation mode transition: from detwinning dislocation nucleation to
stacking faults (SFs) accumulation for ultrahigh strength. Under elevated temperature, the stabilized TBs inhibit
GB motion and therefore result in enhanced thermal stability of NNT Cu-Cr alloys, which is quantitatively
explained via a modified Zenner pinning model. Our findings not only deepen the understanding of deformation
mechanisms in nanotwinned metals, but also provide a new perspective to design plainified Cu alloys with high
performances.
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In the past two decades, multi-principal element alloys (MPEAS) (also called medium/high-entropy alloys)
have been gaining increasing interest. The most investigated face-centered cubic (FCC) single-phase MPEAS are
the CoNi-based MPEAs (such as CoCrNi, CoNiV and CoCrFeMnNi alloys) due to their excellent ductility, fatigue
and fracture toughness. However, FCC single-phase MPEAs often suffer from insufficient strength, which limits
their wide applications. Here a CoNi-based FCC MPEA (Co44Ni44Mo9WS3, at. %) was designed by alloying with
refractory Mo and W. The Co44Ni44Mo9W3 alloy possesses an ultrahigh yield strength of ~1050 MPa and good
ductility of ~30% at ambient temperature. The excellent mechanical properties were correlated to its superior
lattice friction stress and grain boundary strengthening compared to most reported FCC MPEAs and conventional
alloys. By density functional theory calculations, such extraordinary mechanical properties were further attributed
to its high lattice distortion, low intrinsic stacking fault energy and high unstable stacking fault energy due to the
addition of Mo and W. Transmission electron microscopy investigations revealed that the high ductility arises
from the synergistic effect of planar slip bands, stacking faults and deformation nano-twins.

C11-51
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B (T GefFyEEN AR, Hom bR E A RINURE BE 3 ZoRIE TR R 5 (GBs)
HMIFRSE (PBs) KBRS, 5MABREER. WA T EeEHZSHE Ti et RAERCKRE
ISR o BORE Cop) s MERCKRUEI a B2k Copm)s PIKRERIRA o AR (o) FIBGR B 2RI =235
2 H R DL R A Ao B AN AT e o PRI, FRATIR H — b ) B B P2 U v SR AE =252 A rp sk
Pl o 5 K EBME R RAFULHRC . 8] BRI BB I AT DASEBLZ D AT o AEHT R, 10 EL AT DAZE SR
B AL (Buans) TIEH og/os SEAKZE I (CTBs), MIM{RHENIAS 1%, RN I, ML
s BEAN, BEEZIEIBRIE BUARESRAL o A, JHEEZIRE o 2B ML, aeRA RIFREME. %
SR AT LUNE I 2B 0 Dok g2k, & M Tt Hoth stk s g i skt .
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A A BT AR R AU R AL T ReRe v, (M — P B MM BHIESZ B NATTI T2 0. A
TR T IEH & T AP Fe-Co-Ni-Cr-Al 252 £ 064, s 105 Si mRABINXT T FeCoCrNiAl XUH G 4
IRVENLE] S DVE s AARRS e PR R . BEAT ST TR, 0L (FCCO AR BRI, 00
fRE RS A FCC/BCC WURH 25 i1 ki 45y FCCIBCC 4Kty R4 i . 7 298K #EAT Hfihi s, 553
KW, AEREEERE Si& 0 in (298K T JE AR #EEE M 672.46 MPa 303 T 997.34 MPa, #IRbT
FirnfE M 1163.16 MPa £ 1488.35 MPa). HF7C &I, Si &A% Ni Bahn 1 &7 R~ 2 F Al A AR FE B, e
7 A4H FCC [ BCC ARFEAS, JF HARSER AT R AR, &8 T Hf e . thah, SifglA
FI FEA% T &R 2 e, Mm TSRS, f5E68H Rt T REMETTIEERGEN B E 2K, I
ERE R — b KB, Si MR INFRZHEE (SFE) RUIKIARGKITE FIvE e JLE RS £ 3
TG e B A R S I DERE PR R
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TIC W e IR 3 NI ANIL FeCrB 4 &AL BL. 28 /1% B B e Re A b 1 74 b g LR T
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AN A A 25 A, MR P 7 Bl LR ) A S R LS E 0 2 J L, R B ) 2R 880 (PRl 2 B A
IREEVAE) BB BTl A T U BFEEON . HRT, XA RUNIE B — MR R AR, IRATH 18
AR RS~ 18T A ) LA P2 DR SR 55 R i PR 2% 170 S PG S FEL T RO BN, SN 17—l s 7 A5 1 PSR ) £
BT,

C11-P04
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Cu-20Ni-20Mn & 4 LA . JoBF I AR ey ok B SRR 1 B 9 kS 25 L - o el (R B AR R . BT
ANFESE NiMn ARBT H S 2805 FE1L , BRAR T S R0 R R P B o 75 A FE h, JEE AN Nb Je %, T2 T Ni3Nb
FERANALFRL, BHAE T AESE NiMn FHBTH, A REEA T A& S MR IRGEEE . BN Nb A UEE T &7
AytiEsmtl, BoEE T &K AR, 78 80% AR G, & 4 IR5R T 900 MPa, FHIAAR
TERERE T EE M % ML . F, ZE68EAREATI SAb AT, 32 B2k 41 5 5 40 F0 & A sm ik
SRR ROR . B AL B FE S E (400°C IR 12 /NP, WFFR N3RS T Cu-20Ni-20Mn-0.4Nb & 4
FIf R ML VOIS, $RAFIAS] 1624 MPa, FE{HZA 7.3%. XRS5 T 9K F Ik NiMn FH 7R Bl
A F R AR T ZE S O30 . eAh, L TEM 204 BIRf 7 NiMn MRIBURI DS R, 3E— BB T & & r5aik
ML
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RAESEMTMREARPHEE ZIRH . ARG R A S A7 TE B oR EAS JE 5l IR VA PR 1 )
BAMESZ A5 MBRAMILERAEEN RIS, B NEIFE SRy, TR T B8
Nb2Mo0.5WO0.5Cx e & 4. Aa S AMROTT (BCC) [EIEARRIBRAYIAH L it 3 254, AH St A
Homfda BT R B, B BCC Al Nb2C 41/ Nb2Mo0.5W0.5C0.25 48 & 4= ¢ Hi H i 5 v
IR, SR EIRTRE Y 1.27GPa. WiZLRIAS Jy 17.8%, 1200°C i ARGESE Jy 0.7 GPa. % % Jo [ VAR
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RV R AR A T HER A S, 0T DU IR SR A S RS s BRI AL R miR A S SR
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BAT RS, BEEEMEEE AR KR, SHEES SRR MW E R . AT 7R 3 1 il E
HRE IR B R AL R LU ), 08 51 N GOK G A Ui ARG 1 9 B 14 1 ] 1) Al-Mn—Fe—Sc—~Zr 54 -
PO RIRIG R A (L-PBF), 23R4S H Kt PN SR &0 2 DL S AR AR R AN J4 0300 F 10 68 2 o J2 36 R s 1)
FHAH i 28 B X5 HE o Al-Mn & 43 1) 3 ZEm A 3L i AH-AIBMN, & & &1 Sc Ml Zr JTRIEITHE G S
H g N T HILE Aly(Se, Zr)Fiki LR AT Sc Al Zr [, FA#IAE Aly(Sc, Zr) Bk A BT % e 68 40 & 1
Fto WEAE AL FEAEFT ENAS & &b 9l NS BEGOR 3L Alg(Sc, Zr)AH. Fe Jo 2 VR ISE N 1 3L AR 0 14
U, R SRR TRET . 95530 L-PBF Al-Mn—Fe—Sc—Zr &< MR Hihi s E A #] 529 MPa, il
KA 15%.
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