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— PRI T B () R A P TN S, AP AT R R A iR TR, LA SR AN, i
ST FE T BE LA BB R TN o AE I ZRAE AN b, B Pearson AHC R E5r ik 0.956 F10.954.
BEJE, 38 S0 S A% 5 BT AT e O 15 B L & e AT SIE . Al41.68Cr24.72Fe8.02Ni5.8C019.78
A 4 A RS ik 802.03 HV . Shapley fHIESE AlL Tiv Mo. Cr. V & & 0] LU S s & 4R, Ni.
Cu. Co. Mn Fl Hf 55 R & &R . SR @ SEIGH AL #UR e 4h Al41.68Cr24.72Fe8.02Ni5.8C019.78
B A SRR R IR R AR AL - B AL A AE R M, TR EAE B o 730 128 R S F B (3
WA MEET 0T AR S B R ZE X R A 4, IR T — R T 0 Fah )12 M 2 R,
PAZ & Al0.3CoCrFeNi milli & & M, 456 Ra I RIGIE | 201 I E R A 0t R A s
RURHL, SRRl X B 15 ST R IE AR X, 3040 FLIRUE TS . ALETRR /40l TR
e/ S I R R A IR . 452 A10.3CoCrFeNi Eilii & &M IRH BN 214.11£1.03 GPa, 55K
AR ZEAUN 0.82%. iX — AT N3k T Be4h Al41.68Cr24.72Fe8.02Ni5.8C019.78 i & S EYN KB IR fE
FEAE A -TEA LRI FE SR AL T A
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HMESS = G S BA TR SRR, SR 2 BOMEIA =l & R ™ B R =R AT, X2
FHIXRRKAE S TN s &I, HINbTaTiZr M S & R st iR, EAEA T
SMFRWTREINE, SEPIERIE 5L 7 CoCrFeMnNi AHiT. N T 4875 HINbTaTiZr mEAEE S &4
BT RO, FRATITRE T X SR HE AL T, XL BB A v A S W i A ML EAT T IR N
RILEE G P I RN, S48 X AW R mEEi L, AR RERR S AL S Wi . 245 IR
TRHEPEXES S A S W RALE R UOR, W TR RS SR TH e — e SR
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BRI m G & B mn SR, SRS A T A . TEARTAES, FATH
BT ML A TIAIVCrMo  RIKE AR R &4, R 7% A & e 1 2: M ae S S BE AR
TEH. TR RER, EFRM AR N AR R S8, 75 600 °C B, %85 8 IR A
=18 760 MPa, [FIRAA B E R AR ). HiIREFEE] 800 °C K, JE R EEVIIRFFAE 530 MPa. Mo
TCER A SHARE T i BCC AH, #i) T EARAH A 7 UTUE (T o 7™ E 1D R A W AR 1 I 1 7 #6588 Bl g
et 7 SR AR I R R AL I T, BRSNS AT 5T RS R R I A 1 [ i
1R H iR PR R 1) B A .

C19-08
HAHlE R G SR HE MM AR 53EPM
ESiplil
R R
WO Hili S0 & 4 (High Entropy Alloys, HEAs) BT HAMANMAL 57 1 HERe S Z TR IR
FIARFIL S ERTE TR R AL RESUI R A TEE N AT AT 5t 2810, HEAs SOUK AR RIERE (Laser Powder Bed
Fusion, LPBF) 44 il A5 AT i < fmy g 5 5 IR R EUBURE ™, OSBRI RIS, Bk, ASCiEd
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AlxCoCrFeNi(x=0~1) = f & & N AN %, 35 BIRVH & S i R gs AL RGUT R KAk I RE A
. 4 x=0.7~1 i}, LPBF fil|% HEAs 4 BCC fhiA4itt, BAEARPIRARYAYE, M LLE REEOEIE B
[ B A7, AT B AL R MBS CREUE FE L 6.8 mmD), FLA T LPBF KjE; 4 x 54 0.5 LU,
LPBF ffil# HEAs ¥4y FCC @ik Zity, ZUASUH K, LPBF ZWFE e R, (HIEAAAEN J)A2 T
/RS (RSN 0.05 mm™D). BT, ASCHRH 7@l K FCC il & & 28 me, MM T
B SMERAU B . B FE B EALE G B S R 2 i R B, FCC 4544 AlxCoCrFeNi(x=0~0.5) 7
W& 2Rk AL F =38 2P JeRUN I RIESR . £ x=0.1 (Al EEH 2.4 at%) B EARKNE
Hife, MR LPBF SRR I S AR 00 p AR T i B O RS, R R K Z 45 RE (22t LPBF AN 1%
R R REREE, THFET AN FIRMREH e S &R 5 5 kA2 TWIP R TRIP, [ AT ) [F2
FHFTEIRE SR 2B 1
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WOt ST KRBT &, MR T B TiZeHIND M =0 & SRR E RS, IR A T e R AR RS RSE S
SATIRBEXI A RMIR B 15 P RE RO o S8 I X BRBE P TSR R AE RAR 0T, W 1 TiZrHIND b
0 B A R I R P R TC B RN A U -

C19-10
Superior wear resistance in a TaMoNb compositionally complex alloy film via in-situ formation of the
amorphous-crystalline nanocomposite layer and gradient nanostructure
Jiasi Luo,Fuzeng Ren*
Southern University of Science and Technology

Metallic alloys with exceptional wear resistance have long been an attractive prospect for their enhanced
safety, reliability, and service duration. Herein, we propose a strategy to achieve superior wear resistance via the
in-situ formation of an amorphous-crystalline nanocomposite layer and gradient nanostructure during wear at
elevated temperatures. This strategy was demonstrated in a compositionally complex alloy TaMoNb film with a
columnar grain structure upon sliding wear at 300 °C. In contrast to the surface layer formed at room temperature
(RT), which consists of irregularly shaped TaMoNb nanograins with non-uniform size and distribution in the
amorphous oxide matrix, a dense 300 nm-thick nanocomposite layer comprising equiaxed nanograins of only ~6
nm embedded in the amorphous oxide matrix is formed during wear at 300 °C, below which is a 600 nm-thick
plastic-deformation region that exhibits gradient nanostructure. The microstructure induced by wear at 400 °C
shows the presence of a 30 nm-thick amorphous layer below the nanocomposite surface layer but no appreciable
plastic deformation in the base film. Consequently, the TaMoNb film exhibits a remarkably low wear rate upon
wear at 300 °C that is less than 25% of those at RT and 400 °C. Such superior wear resistance is attributed to the
specific wear-induced microstructure generated at 300 °C, which has high strength and large homogeneous
deformation. Thus, this work offers a new strategy for designing self-adaptive wear-resistant alloys for application

in extreme thermo-mechanical service environments.

C19-11
BOCHAMHIGEE W7 Rl & S AN R E SR AR IR
&SI BN S i
R R



b bERL K & 2024 B4 R IESLA RS Clo. A4

WOBIA & (Additive Manufacturing, AM) 3 F2 HR A 28 HOF T S« KPR P Aof 58 R oy 1094 1 % ]
TERARE 5 T i (1) 7 A5 2 P FVMURR RIS B 45 0 o S FOMURE R 7 8 45 M AN BB A RUPHAS AL 852 3, AT
ERE SRR, I ReE I R R I A R, AR AR R ). (R E RN IE, T
SO R E R S AL . ALET S FE ML M ANIE R . A ST LA 0 AL )7 AlkCoCrFeNi(x=0~0.5) 5
1% 4= (High Entropy Alloys, HEAs) AR FURT R, B 7T 7 O R IK I fik (Laser Powder Bed Fusion, LPBF)
il % HEAs 1 Al & 2005 LA MR, DU B M R 3R IPE AR . 53T x=0 1) HEA &4, &
THZHZA 2 I R E PR B AL BT I SE ) (HARZ) 500 nm); T ESETTEIIA (x=0.1), HEA
FUG PP AL AS, AT . s Al S ERdE—PRE (=02~0.5), A4 R — Vi
AR RO K . RN E R RE S ks BE R I 13 v (2 dE AL MBCRIE B (L7485 131 P i #2

CHEMD) #6478, WAL MR (ROIRALES —TEMD BhIE3E T T LPBF-ALCoCrFeNi(x=0~0.5)% 4[5
IPE, ARG 548 MPa (x=0, HARFIEE) $#&F+F] 730 MPa (x=0.5, “FHIfZ4E) MIERT, 5IRFER
E IS GBI R (AN 22% 3 25% ). FWA AT IE I Z 45 BEFN Sh A% BEAER BH ) 6 A e LA 3%, SR8 LPBF #
i SR BB I B R 4R T

C19-12
BHARMNG S FERREI IR R
T A R

C19-13
NbZrTi ZANE F A SBBMSLK J125AT AR 5
PR *
PG 424538 K2

C19-14
ZrO2 RGBS E S SRR R AL REHT 5T
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3. TR R B A e 2 1 S TR R E R S =
<5 B PR LA A e I HE 55— BE AL ARk o BT S 17 86 32 R, R 4 A R O msi R AR 22 4

HR[ERREEA, KT RGVAL T ZeOx BN SIS GARHEAR R B FHaE IR A T H RS 7%
PERERISEM . I B BB S AR RIRVE,  FUEL T 485 W-1.5%Zr0, &4 7E 700 °CF [k & 1-fa e Hifh

(0.25 % 2.0 dpa U M) LA = T4 3 PG A2 (80 2 100 dpa JEHEIH ). KB W-1.5%Zr0,
B AL B R M SN T8, HARREARAL /N, 7R T ZeO2 MRS IN R 3 i 1 39 h4 REx 4
BRI HIRACRE T, PR R IR AR L . B PR RIS SR, BUR R W-1.5Zr0, B TR A mE
FRT H G T AT 5, e AT B 2 AR RS, R L A 1 P T RSE A AT e e ) 5 B A2 (4.52 GPa) o
XSS RIGAIE I8 5IN Ze0y AN T T2, v LLA RG2S B RO IR B R e, X Re s e 4 1Y
MRS B R .
23R
[1] Maisonnier D, Cook L, Pierre S, et al. Fusion Engineering & Design, 2006, 81: 1123.
[2] Rieth M, Armstrong D, Dafferner B, et al. Advances in Science and Technology, 2010, 73: 11.
[3] Fukuda M, Yabuuchi K, Nogami S, et al. Journal Nuclear Materials, 2014, 455: 460.
[4] Tanno T, Hasegawa A, He J C, et al. Materials Transactions, 2007, 48: 2399.
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C19-16
Advanced Wear Protection at High Temperatures: A Study of Al20V20Cr20Nbwuo-xMox RHEA Coatings on
Ti6Al4V by Laser Cladding
Hao Liu
Chonggqing University of Technology

Al V20Cr20NbuoxyMox Refractory High Entropy Alloys (RHEAs) coatings were applied to Ti6Al4V surfaces
via laser cladding. These coatings, primarily in a single BCC phase with dendritic microstructures, demonstrated
varied wear resistance. Notably, the AlxoV20Cr20NbioMo3o exhibited the highest wear resistance, achieving a wear
rate reduction of 98.35% and 99.28% compared to uncoated Ti6Al4V and the AlxV20CraoNbsoMoio coating,
respectively. This superior performance is attributed to the formation of a dense oxide film and the beneficial
presence of rod-like Al,(MoO4)3 and Cr2(MoO4)3 oxides, which enhance mechanical clamping at the surface. The
study highlights the critical role of rapid oxide film formation at 600°C in enhancing the high-temperature wear
resistance of Ti6Al4V, offering insights into the tribological behaviour of RHEA coatings under extreme
conditions.
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FL R4S ) & MR RAE
s 12, EFH 12, #iel 2
1. AEHOR A P 2 bt 5 B T W) BRI T T
2. JbnUR Y EE 2B A% P EE 5 R [ 5K A0 =
3. dbE R RS MR RN 5 AR S B R 2 B
#5444 (Potassium-doped tungsten, KW) # I\ A2 A K% TEAR e W A i FL S FH 85 70 16 T 1) 45 85 1
&Kl (Plasma-facing materials, PFMs) 2 —. A TAERM¥ ARG EMBELTLH ARG & T KW HikHf, K
HWRAT ~71 nm, #HE ~7.6x 1018 m3, HEHWRIM M. RGP 7 KW FIRORAL &R i PERe
MEiemAT s EILEAE b, JTRE 7 KW B D S8 AR, Mt E s i, HE7-D-He A4S
I BESFRESE A i Siis, RGN T KW /BN —BEMEHE A MERE. S5 RKH: KBRE
EREE T W MR RIS IR, 200 °C R IRPTH R E ~ 1137 MPa, WiGfisE ~ 26%;
1800 °C iB K 1 /NI JE I FREE fb LI UN ~ 13.2 %. BeAh, K B4R REns 5 & MflE E A W s R 1
A AL = A RIS AR, T A B RO B Y SR B R R e s BB TR I e KW B AL RS e 3803 FE AR 4y
BN ~1.52x 104 m>? fl ~73 nm, (KT FEELMLEES. &5, §l& 7T WA KW-Cu Bk g B, ik
77 20 MW m%/300 7%+ 20 MW m?2/1000 X+ 23 MW m?2/300 /X, 25 MW m%/300 & PU R E IR s S g
dr, KW BHREHNAE 25 MW m?2/300 RAEA &AF TR A TP, X2 H Rl E A ANIIE ) i s ia A T2
o XEeGERIFTG I HE PFMs IR EER, N ERARHER) TR N 2t 7 AR SCRIAIEER R 2 .
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Z VBT R B 1RGN, ) P e B 0V AR D B R0 A R T R U6 ) 7K BT U 2 Bk, D2 i) SR T
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B, BUEMT R SSERHTIT, Won TIIRBI DI A RERILEE, SRR T IS HO AR LR R 53R
JRCE R RZIE, 3o EE AT 1 HLBRA G U BT DT RMAS BRI T35 1708 » 45 SRR, AERUIE A ER 1 mm,
POEEZ 110 v/min, BERDRIEE 1 pm LR BERIREE N 4%, 5K MR R, PR HTUIR, Rk
Sa 4 16.7 nm. AHECTHUIG, WU BTUII0' f5 85 2 T SR PR P SE AR SN 5. B FTAs SRIGAE 1
TUBLBT YO FT SEBLRS R I v B ARSI, R A B D s A I < R B S o R AR
BORFIFIR AR R
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BT
Hh [ R 27 B BAL B AT T i

BIBS SR ESRMK R RAMIEIERAATER, IR EFMFRE, R e RV st
Higirh, RIMRAEIRRET), RS, . . 5K SSRGS BIEDIReM R FERRIEIRT
F1, WOs Fl MoOs I HRIEHIE S A B B HA R (HWOs) . SEBL T =i — P & AU i 4 45 M Ak
G T WA ARG & 2 b, BB T SRR, i TS TE, SR HEIRREH
EALVERE « BRI &R IR RO R i IR £ - PRI B rh ) SIS B 1 A TR i O IR 85 B 1
BT B UK AR BT, WA HTE (VIR AN (B0 ARV R . TRVE GRS W E 54T
A TEAE R A S5 o AEBPEVA T BT Ef AR 0, S R GOR BRI IR Y B S e R LT & |,
A AR SR S A . AR B T BN, OSSR KT, BALRIR B 1A BRI S AR
20, e TN SR, AEAR RO G . AN, A TSRS S &R R R
(WO-LM-Cw) HE&#E, UM TESEE N, R TR, nialvE S ol 5t Rif.

C19-20
ETIRKEREMFZIR W-Cu EE+8
MrReee, s 28, k. BERUE
ik NN
I RES A BT RART A AR P BE 52 BIBORI S 1O, Herh RRE M I BAT LS 0 027 S 2
PEREAE Z T S APR AT T ORI RUR A SR VKR A B I il 4 124K W-Cu 6418
WEFCA LM, UKBEGEA R W B SR RS, PR R AN LR R 1R 7 i s 2wz n e
FHZIR W-50Cu BEFEF W A Co HPPATHES, #7275 170 (19 3 FER 4 9 BE AL Mk W-30Cu R A 44
BhE, W T =S RE RN 52 TH W-Cu A RPRHT )2 FiAE SR

C19-21
A Study on the Performance and Microstructure of Nb-Si Alloys with Computational-Aided Materials
Design
Chengkang Qi!, Fei Li*!, Shenlu Yang', Shurong Li?, Shudong Huang'
1. Shanghai Jiaotong University
2. State Key Laboratory of Special Rare Metal Materials, Northwest Rare Metal Research Institute

Using computational software platforms such as VASP, atomate, and the Materials Project (MP), we
conducted high-throughput first-principles calculations to investigate the effects of various alloying elements on
the lattice constants, mechanical properties, and solid solution strengthening of the Nbss matrix and precipitate
strengthening phases a-Nb5Si3, y-Nb5Si3, and Nb3Si in Nb-Si alloy. Nine alloying elements were considered,
including the main group elements (B, C, and Al) and transition metals from the 3d (Sc, Ti, and Cr), 4d (Zr), and
5d (Hf and W) series.

The results indicate that Cr exhibits superior solid solution strengthening in the Nbss phase compared with
most other alloying elements. Additionally, the segregation of Zr at the grain boundaries enhances the
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high-temperature creep resistance of the alloy. Based on these computational results, the alloy composition was
determined as Nb-16Si-24.7Ti-8.2Hf-2.0Cr-1.9Al (at.%). This alloy has a density of only 6.63 g/cm?, which is
significantly lower than that of Ni-based superalloys.

XRD and EBSD analyses confirmed that the alloy consists solely of the Nbss and y-Nb5Si3 phases, with
orientation relationships of (111)nbss // (0001)y-nbssiz» and {110} npss 7/ {10170}y-nbssiz. The alloy exhibits a
room-temperature tensile strength of 376.13 MPa and a fracture toughness of 15.37 MPa-m'2. At 1200°C and 80
MPa, the creep life is 6.25 h. This study provides valuable insights into the compositional design and processing

of large high-performance Nb-Si alloy ingots.

C19-22
A EXTHIAR 60NITI & &MEE it R IR 7
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60NITi & & A S i, mfih, FEE AR 15 RIERe, 7EMTRH SRSl & & U8k B
W1 BT, 60NiTi &4 BRI B g 2 BRI AT A dr i F B R 2 —. RAA &M ITER T
60NiTi & it BEVEREMI A T B, SR, RAML G B FEIT FEAS, e DA e A e (RN N T 3R S HR
I,

AHF TR ] DY BBk i R L AR R B 71 60NITI-X &4, Bk, Hl& T —RIT
RS Ni-TUNI-Ti-X (X =Hf\ Cr M1 AD, milfil K54 5 SSRGS B bR . ok, 9
B AL B TI ROALFE, FFE B ERE . PR B L. YUK RS T BERAE A S X 1 %
gy~ LD 2EMERE, B DR 60NITI-X A& i r-HA-ERE R R, AT HE. Cr Al AI3 M&E &k
AR INRT 60NITI & & 414 5 1 # R RE RIS . B, mRRE T B iR, (67 IR = 17 AL NiTi

4 Ni64.7Ti23.7THf11.6. B it iH i & &0 A 860Hv, % 60NiTi A & T+ 200Hv, $THiEEL
N 35%.
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i LA+
(IS SEPNES

RO ST RS R mE A RIESREE . SRR (R A (RS (H/D/T) i B R A HUR IR AR
SR RE, R A% IR AL S B HE S — BEA 8 &% () B AR . (5 i 8 O RIR I 22, I AU 15 v »
PRI PR 1) 145 S 45 & e M RIS o 28100, T B AR E e AR ML I A7 78 5+ DL SR LA,
A AR T KSR IUE AR T A T R A5 TS DI F AL 45 R BRN K
I G FL AT AT OUR B 6 1 42 4 J 8 MR IR IR OB Ot o 5 Hs AL BRI A DI A, LA
(N5 4 SR WG AR WL A 51, e 3 VR 7 s Ot 8 3 R At Y K5 R A 2 S IO AR <8 Sk 91 A T S s
2% PNAS 118 (2021) E2110596118, Acta Mater 220 (2021) 117332, Acta Mater 248 (2023) 118788, Acta Mater
264 (2024) 119586.

C19-24
Effect of Electrolyte on the Phase composition and Microstructure of Micro-Arc Oxidation Ceramic
Coating on the Surface of Tantalum
Pei Zhao!, Aijuan Wang*!, Zhaobo Li*>34, Kai Wang*>*, Dongliang Ge'
1. School of Materials Science and Engineering, Xi’an University of Technology
2. Ningxia Orient Tantalum Industry Co, Ltd
3. State Key Laboratory of Rare Metal Special Materials, Northwest Rare Metal Material Research Institute
Ningxia Co, Ltd
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4. CNMC Ningxia Orient Group Co., Ltd

The ceramic coating on the surface of tantalum was fabricated using micro-arc oxidation technology. The
surface properties as well as the microstructure, phase composition and bonding force of the ceramic coating
fabricated in different kinds of electrolytes were studied. The growth behavior was also discussed by studying its
electrochemical impedance spectroscope (EIS) characteristics. The results showed that the ceramic coating could
be fabricated in the electrolyte of NaSiOs, Na3POs and NaAlO,, respectively. TaxOs is the main phase
composition of the ceramic coating when fabricated in Na,SiO3; and NaszPOy electrolytes. The ceramic coating
formed in NaAlO2 electrolyte was mainly composed of Ta-O amorphous phase. The bonding force of the ceramic
coating is the best when fabricated in NaAlO, electrolyte. Compared with the ceramics coating fabricated in other
electrolytes, the impedance value R, was the largest when fabricated in NaAlO, electrolyte, indicating that the
ceramic coating is the densest. In conclusion, ceramic coating on the surface of tantalum could be fabricated in
selected electrolyte successfully, but different phase compositions and density appeared with different kinds of
electrolyte.

C19-25
E S BB S R LR K R A
A BRI 23, AR 23 RAMERI2A, U4 EES 4 Gokids 4 X
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B (AKS-W) BAE G A, B, S sl s s RSt SRS m
T 1) 86 B AR MR 2 — o AH BT R RST IBSHES Hob B il 5 I TR M AN Bk, B2 S AR AR SR AR HE P 1)
TAER I 77 B — PR R YRR . AR RSB B M 2R G BE I 12k Re, AT FE T
T LRI AR & T 26 T (KD B5 855 (87ppm-96ppm) 1) AKS-W kegbih, 7l it m i jie
HB K e i L 25 G R BB K BB T2, 3RS T A FEAR T & IR M AR « 5T T A AT B0 AKS-W
A B PO 21 BIEAS . TR, miRh i vEaRe L2 s 4 m v ae i sgm . o T AANE K
ErEN AR RE RIS, SRAM R R T 2814 175 AKS-W U FER S} AR R 408 (PW) FEb Rl
Mo GERFHIINT & K 2 AKS-W 13515 5 PW MIMMEBUEE, HAAEREE T PW MRS KF
i, 3 I GH A SR RS AKS-W HUbE BAG B e (1) R B R = iR R B AR T R3S N, PW [ AKS-W %% %
T 52 R s FEE 3 T v o FEXTHUNIAR g 2.95 B, AKS-W B () 46 di il B2 (RCT) 15 31| 1820°C. TMiXf T+ AKS-W
WA, feim RCT I8 %] 1780°C. 1E 2 iR-1100°CK A sl b L 1S AKS-W B4 [ e % A2 & B2 (DBTT)
HEAKT PW, A 50°C-100°C. @EiE 0 Hr kI, K WAL sl ie B % il fLEE R R 8k 4 T K B H“ahds
3R, ZAEDFENBIN TG K R RIESHOAR . MR AKS-W M (A3 ) )
YRR A REE . RN L 204 AKS-W EAHIIE 2 ITER ZF & BIRAE 1500 78 20 MW/m? 1788 i #4
A N, ASER R AR B I 2 B 1E 1500 °CAEAT, e LS M LU 23
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BRAE N —RiEE &8, TEAR S8 IYE P A B m b i FTid B e ge, v T B 4Bk 7E MOCVD
I A g S50 20 m iR IR AR I RLF , BT T O R A & A 1 Al Bk ) AR AT O, AR IR N
1700~2000 °C, I%HAE R /124 20~50 MPa, MEIRIFAE RN KA SEM MLEIGEASWT 1, KA EBSD MG
AT J5 SR ) R R AR, SR TEM RAEAASTEIR AR R s e . 25 R 3R0H,  aliBR it ik
RICEN 4.56x108~1.13x10°, BN ARVERIA 1.9%~3%, WHAEN J1Ha8~3. SikEihAs i /2 b ik &k A
AR, SUBRAE iR B N I AR B M L 32 BN LI BB AR R A DA R BT R . SiBRI %A 3=
B HE IS, GRS SIS EIE 5SS EY R, RIERWER.

C19-28
SR 2 p Sy R 5 SS) VA
LN— B TRAR B
bR TR

PRI T AT S SRS P B AR, R B R, e SO R A DA R B ) I O A
1, DABORAE R B S SR P TR e M. [KIE,  DA3RASI 2 7R R I s it B s 2i sk, TR R
BTl g T2RR SN TEAR R REE . AW TR AL A AT, 8 R REJF N AL i
AL IR TR U AT S SR S A B TR TR, A T4 2 SO S A L AR T A
RO SE AT AS o SRR, Bl AL A ST S I 2E KT 6N, BUE R T 99.5%. 8 Id 4L 142
TEALEE, R SEIL T AE AR DTS M A Z% . AT F0 B 78 A e i O e 205 T AR ) 28 SR DR BR R AR S
Fro HAT, AEAAHTORS REELHIE b CAEMRUESS . AR IS BEAT 45 2 NS 202 N

C19-29
MXene #H (Mo2TiC2)#B 240G & & RN HIBF T
SR, BRI
RS N

BRI E S, W TZM &4, FHEASRIFMERMSEE. B L EiRPuGEE e, OfFEN
i S R R R TR RS ZE 1 AR RG4S A . (R A 8% . FH ARt A R i SR R BT %)
FE G AL s AR A R MERE, U SR IE I X DA R BRI N F B 75 5R o iR AR R RO 7287 Y
HRTHA 4. AR BEH MXene AHZ5 K ) Mo2TiC2 ki1 A1EsaAH, FIHM ARG ESH ARSI % T A
BAFBRED IR WEHEG S T TS &8 MHOMA RS J15% R, BRI T MXene FHZEM K
Mo2TiC2 FRAIFIRINT4H A S O 21 IR AN iR ) PR s i A o ik Ao 4 2 - AR TE AL - 7
SEVEREAHOCIR, 878 7 Mo2TiC2 32440 & 4 Ll .

WFCRIL, W0 Mo2TiC2 MAHG &, R S EERZ BAF1E R N GUR B G & 2. bEE
Mo2TiC2 Rk B A BN, & S M08 BREHE &, SRR SEWE N . Mo2TiC2 FUR 1 N e £H B 44
OGN T 2 BN B R SRR KA AR, 1R T A SR BN ARE 1. 24 Mo2TiC2 Bk
BIRERN 2 wi%h, GEMEMZIER] 46.5 %, WIRPIPEELD] 123.3, 50 BB S AFH] % 0 2igE AR
PEREFRE T 172 %A1 143 %. FEHLHEI TR : Mo2TiC2 Bikiis 4440 & 4 1 ey 1E Pk = E5 T BA R DIAN A
FIEER: AR B 5 T ARBUR I ROR BBV T R it T ARSI AL B R SRR B SR AE AL
DA A 4 1 v AR BEAL %6 . Mo2TiC2 Bk 5 040 & & M s W 29 M R LR T LR IO 7 T . A& m8eE
FE L BHESARM R BB AR I« G0 RRORL IR H DL SR A S P2 A . RS2 Mo2TiC2 ki R A7 AE
A J2 AT B 5 E00CEH & 4 R IR AR ST AR RN A BE i R B K, 31— 209 T ARG S R B PEAR T R
77, ¥ Mo2TiC2 ki 5 3+H & & B A 7 .

C19-30
Ta-W-Hf && ) ZiR 1 #ITRAHR
A EEOE. TR, IVE

(iR liPNES



b bERL K & 2024 B4 R IESLA RS Clo. A4

WEFC ¥ W ORI HE X Ta S E&WIMEHAAT N ST Ta-W —Juda, W SEHINE 14%0, &
SAEEMR FARERZENPINEHA. 1E Ta-W &80 EAING ST HE, ARG G 0R R 1 R & 2411
ThTREARAR . ORASHRAE s HE A/ EEEERA T, £ NIEA VRS mE, &5 53k
g RS B I IAN . 70 T B SRR, HE A7 B TR AL 3T IR 1l eI f s 5l KA A
A, Hf 7E& AR m T A G, A4k, HIO, S Xz ah A RE L HEM, HE ST
REMEAEAR T s R, FBNBIE RS . DA LW T B T80k 7 R AR 57 1 Ta-W-HE & 45

C19-31
AR S BT AR A AT T R RE &
A A
W R VR 22 (i)

C19-32
B mRSE S ST EROTHEMT R
XKA* E5de. FRFH . ST ST, 4R
RAEKRE

HMERE & RS EATIE i BEEERI LR B RE e, DR XA & R B WL AL AT FU AR B2, N
Re R[S BCERIEYE, W In Mo R UUA RUFFRES & e i LLEE, B B URLAH (14 7% B AL v] A PR v i 5
JEE o AR DA TR] R 1 [ - SR R 5 SR A ) S8 PP TS AR AE A — SR REME R R L. & SoC AR R & R P (10 A
LA B RIOREAH -2 A F T DG FE T 5 <2 70 271 B ) S M A DR ORI 8 S0 AT BR AT AS Rl 78 3R 20 A e 3 £ ik
AT R T BT R G ST T AR R 2 F b, JEH R G &I oA 1A RIS i B 5
I A TAR 7 A B0 3R A 85 < /0 S VR RE IR S AN SR S5 A RIURLAR [ 38 36 AN AL 7 TIREAT 1748
T RGWIFL T Mo M Re FEASFEAR b USSR A1 A% 0 A AHBE AL 20 A I 0 & < OARAR 2 P
USRI AR RERISEM,  IF B W BEAR ELAE B EE R IR AR o A S & e RO, RIUANTF 73
A W (Mo, Cr) -Re TAFAEF IR RIRIRIRIC AR WEFT 7 RORIAH-SE A ) 5 T UL B 7 T 45 45 ) Al
SEVERIFEM, i om B RE AR AL OB A AR SRR &S & . W AAMERESR SRtk RE W & &R BT
K, W] DO HARRE - SR Bom A R R AT A AR RE LA IR S5

C19-33
HE MBI Mo-Si-B R E A R IR KR RERT T
£ P EPRAE
P2 SRR R

HEEmTAERRFT T RA S mEAEEE . RS e AERE, $0 2N TRENR. %6
L SRR IR G H o SR, FE R IRBEABE T, tHE el kA RE A, SRS, BT~
FEACEHTR 2 T BRI Y ROk R, B Oo MERIZWERY TG Bt A 2 N AR & R P s
o EARIRAFAEIRIZIT R, 58 M L il A S sl s DRIE, fe 20T RO R iR Z & 12,
RSB W& 7 R iR ITAACTERE ML MR R o A SOR A SR80 2 MR AL TR 2 04 X
HYUa LB I L. Eoeiife T EvE T2 5%, SCil 7T, o3 AT 10 MoSi2 = sl
Foy BRI, RAETHBN, SCOREADERIE B GRG0, 6% 1) HE SO iR = R 2R
R FE =T 1300 °C, BAUFI M PERE 3 ZAR T HE e R &L TE A HE AN, (R iR Z 80 .
T FUR A P REECE AR R IR A T R

C19-34
UK HIC B34 & 3R - B R T VLT
SRIGEGT A I AR
LB g Jm AT 7T B
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B R L G s U R I R B PR A LA U S IR . T i TS8R Z N . X H
B & & IS S S PP DU il &, SR A Rie S AE IR A T 200 % B L R U RE
AR E T Mo-xHIC &4 M, AT HIC St iRl RS 2 Re e . 558K, %
% 0.5wt. %4 K HIC FIHHE SR SRR FIE 950MPa, [FIN A 42.0%M S 4EMH2; 1000°C Hifi
PRI 442MPa, S IEfHER 35.9%, BEAMNFNERS SEMEE-BEYE. kst HC MR e
R THAESNESSRE, B2 0.5wt.%HfC HE 4 M40 RRE N 1300~1400°C, L afifH =2
200~300°C, £ 1200°C, 1400°C, 1600°C 1B K5, HE LM R & T 85%, EIHLAL R IFIMH:. H
B S MU BRI FAFE 2 ME AR THRIR T AR T 3 Ak K gk HEC R HI5RERAL, 55 Ak T BE S 4i 1k fkr
FPm kKK, TR 507485 22 AR F BHAS A A 12 5055 . HEC I8 5 H B O [ B, T A& € [ HE-C-O BY HfO,
FORL, i AL, R PEIK O XHHA &ML .

C19-35
RS SHI R RAIERERT R AHLESE I BRI & T EHRER
ENTE
AL R R
C19-36

A% FIRAIFE Mo2C-Mo2N R R £ 1/8 B 2R 9K 5 & i S e mt 7T
AR PEF. A
Jemt Tk ok

Y] JRASE B B TR 285 46 LA 8 MooC S AL I PEREATD AR 2 — kiR . 7EBL, RATIRE T —FBii sk
W&, I AEAS RS A B A HL-TEH LA A BT IR AR AT AL B, PERRAT LR A A MooC-MooN 577
HHMAN BB RKE A MR RAT T I8 K& RHEAFI SRR . JEALTE B MooC-MooN 577 45
Fo) T E AR LA P OO T H R TR R B A AR A, SRR BRSSP . A AR K H
AR T W A I RPN TS SRR . EAB AR BRAE BRI 2 A S INaE KA T R
2, (Rt T TR R R R A, R TR MERE . 1521 Mo2C-MooN/NC@CC fEAFRITE
Bl 264 AR L 70 mV Al 218 mV [k FEFASK LI 10 mA ecm? Al 100 mA em [ I % E, fEALFFIZE 100
mA em? R FE R AR E 84T 100 /MEFEL E.

C19-37
ORGP EL TR TRADRE R A D8 SR EE AR AR AT 1
M BRI RS, JTRTEE. BT R XK
o R 7 Bt 45 A BB 2 T

BN B AT A S 0 S AR HE TR 7 5 2 AR ADRE, (HABSAE e iR AETE . FRE A G I AR IR e AL S5 A
Mo NI, FATEETHURGRBAN G AT R 7 mtE R AR W-ZC &4, Homdik.
M R L A U R B PEREXI IR T ITER 2645, AT AL REN], W-ZrC &4 AA7 L ITER 20855
AIBIE R AR R AR IR AL R . PR T W-ZrC St BRI S EOR, ARG R . RIRITR . Sk
FACSEI L, SCBL T ARG W-ZrC M R4 . Bl Serh R AR TRESCIRHE (CFETR) il disr Lot
Ry JHIE T 3T W-ZrC B IEAF U BB TH i 8 S I PERERT 7T, SEBL T W-ZrC & & 5 G &
TUMPRHA AT SRRz, Hod W-ZeC B BEE A 7K 32 1000 K 10MW/m? Fa &S # g, PAREUBEEE 1000 X
20MW/m? R i AT 5 TE 5 MR EL . ARSI FON AR RATHE B I RISR A1 T Rar Bkak, X T Hem
PEREXERS & Jm AR N & S RITER B BATR SR L. f)a, RIS RHE SR HE o N AT T s A Bk, T
Hog Al tb I, o 1t — D ues SR TR IR RE T

C19-38
W/RAFM [ [65B T AR M G TR — BB R H RS HAFAT AT
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JEZE*
PR 5
T [ 55 1 T AT (PRCs) R IA LR AR B I By 2 — o (HAR SR &l & 5% (B
PRAEIRAS 38D 3 DASEIL R A SR AR R, 0f JEUR RN 917 3 DU A TG, L5 i o A B 42
o MR, MRS —FEARE A AR IEOR, T UL A R AR — MR, R A R i
FERMET R B R A . AR A 22 R RO Rl(SLM) T 2 £ 8-EALANIE S 1 PRCs,  IF45
B B 57 AR BT BAUFI O ) SR PFCs IIVEREET 0 b BZERR M, S5ikaE A
KGRI, ISR 78 JRFE FRAIR T 20.6% A E. [RIRS, Sl WA i sl 145 S AN A RS .
AR X I TTR (Fe,W,Cr,C S5 )fER i T AT LY 8, 2 S BU R 1A REB W K. AR S L
FErh, FRHANSAFAER T AR, EL SR B R AE 1,59 ~ 1.82 GPa 2 [AJ24k, 4 5 M AR} 55
JEARTAZBMERS, S AT RS &5, B T HIER PFC BB /K2 5 MW/m? MR 9 57
AT AR TAFRIN R 28 PFCs IR R IRt LL R S 5 MR .

C19-39
TR A SA £ R A B R RS ) 2 B AR £ i L B il A LA
Gt FAER TRRAR 2 R
1. b E TR

2. WA E AR (TR FIR LA A
T A A 4 TR AL R A A R 3 B R AL R S B SRR o B A S R 8 2 T AN IR /N R
JUSF AN N, o) X I 4 SEbA 4 5 RGO A 2R S M 3 ST R B SR ABTE RT3 . SR, ARG I E A ]
BHAFERSEAZ M, TEREES, ORI T RS SR 3R T 25
BUEAM RS AG %775, REB8A SRR, IR T2 T _EX RO 2H R 85 M AT RS A 4%
[, SRR R 254, o] LASE R ST AR & B AR A S S SRR — Dl 4 . AR It
PR T T I 4 0 S R i s v B R 4% 8, AR T AR A B AR R B R S R

C19-40
ETBHERTN W 82445 AZ31B B A& REBETIEM T
SRABZR 12, fPA*L2, RBEE 12 SHREMS 12, AR 12
1. PERIE T A
2. WRIET RS ()

B AR R BT RAR AR R, B8R a0 B R BRI &, 85/ BE0UE &R 451
W B AR AN S5 P BN — AR EE S BE R« B TS S BRI B AL S R A7 e 25 5, B HH 5 4 B A
FETTSEH W0 855 4 5 AZ31B BEA S RIRAT IR, RIS S8R~ miR . &k bR
SARSFATIAEE, RRRBEA SR IAE, (RIS RE S SRR E, RS W0 M54
5 AZ31B B Ae M KIR . T EEEeE

C19-41
SRS EH &5 F R
)

TR R

C19-42
BERIR & AR BT AT
KB FoRF EE. E&Rx
e TR
BRI R A ST I R R E N IR IS ) T S 2K o AT SR B8R —IniR &
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P & A3 BRI IR R E BT AN R . 2 Os SN 12.5 wi%lhf, 7E 1500°C T Be4h J5 13 BIIE R, &R
T IR PE e A5 21 (TR & S AR BE S SRAS U 1) A S RE » £ 1100°C IR 473 15 HLIR 5 T 46.33 Alem?.
[FIN, Os NS 5iHEY A U R R, Wl WOsy #H (o AHD 722 I P B8 22 iEVE A 5T AT 32 1
BB RE -

C19-43
ETFsE RN KBt RS & SRR E BTSSR R IE
Flibg T
B TR

FEO LT BOS A A S LU ) P el A o AR AR i, T AR 48 Ni B v T A e 10
SEACHLEL, SRAE BT AN miE R 2 ROERAGHE &, WIRBHERET R IR, AT RRHE -l i e -
WA RE AR AT Bt B AR SRHUORSR P REFE AR 0 [ I R B2 AR JEURDR A 1 5 ey . TE A H o
H5E, RGNS EETTEN yy AR E R IR, JRREEREDY AutoCalphad BFIRIHIA, KA ST
REESEREIRFIR X 2 AT 2 Mo T B, SRECRH Dy AR A, R, s s e —
PER BT SER S AR I R, BRI T & R RO S AR L 3 BCR BOMHER R A RE, IFX AN
S0 AR PN S S B AR T ) 22 T HdE AT TN, PPl A B UG AL AL R e, T IRAAS R
Yy PSSR Pt SRR S @ RC)T, SRR E M REAT IRBAT TN, e Ja it ], AR A, B
T B i A e A

C19-44
SRR B S RIBT R
FITikR BET. HURLL
BRBHE M AR A7
Hek G & RA R R I FERERMPUIN THERE, 27 TSSO MR TR BRI R
ININEAL B, S5 A BRSSATR BRI AE FH , B 78 S B B B A R g2 PR RE I B2, SIEB6 45 TR R IR
Ay AN W] e = R O e e A B D[ Bty A Y =y NP Ve G i == Tt =/ 1 o | P R R ey
BN 0.6%N IEM R m, ERPLHTERE B RE 1300°CHT, BRI D3R 390 53 Wi 24 AR B 17 9% it ifG Wi A
FIFCRFIER E AW RS . EHERE ST Zr0,, FERGREERIER, JEE SR RARIEEAM R
J15ERE . TR, G ambiERE Zr0, SR/, ES RN 0.7%0] Sk ]RST B4l /N5 51
7O, FRIAE A & AR AN 2 A2 rp R I ETFL AN, BT & S M PThrsm e J i 5 R0 W7 J5 28 A
15 REs ZeOy AL EHBR G S B h SR EEFIWT IS AE A 28 4E ZrO2 B8N 0.7% M A B i sl , Bl G0
ZrOy FEAR R BT AR TE AL I SR T A R U 254 F T, mT DU R IE R, It s & &8s .
IS LA A A s A B B S e AR 7T, 45 SR IAT AT LB AL S BR & e dikl,  Horh LaxOs
KLF EAR/NT Zr0y, HIRE A A 2 7 . ARMSEENYHER G 471255 5 R4, LaxOs
PIME SR SR AT, T ZrOo U5 BE S AL R BT, P LB e W 2i B M e i

C19-45
22 BRI B IRTE W-25%Re &80 R KA R EERERT 5T
ke
WERIR TP A IR AR, ZRBHERHHIRAF
2 BIREE T &R 4%, ASCLLEAN 0.3 mm ] W-25%Re URESE, FRD G448
Jk, SR 22 BRI A THOR HBRTE. W-25%Re &M AR, X 3RAF IOy AR EAT AL SR BR SR AE o 45 KRB
24 BRI A5 FRLAR<S pmy 5~35 pm. 35~60 um. 60~165 pm A1>165 um BRI W-25%Re & 48 K BRI FE
T, BRAERJLFATIE 100%. 5~35 pm. 35~60 pm Al 60~165 um =FoH K I s RAF, Fa%sss AR
BRER . RIAR<S um K A FIPIH N IU 7 i R WoaReos - 3275 #H &R WosReor Fl WiRe A, 148 5~35 um.
35~60 pm-60~165 pm M>165 pum ¥y RV 9777 i 52 WisRer AH o K3 ARKAE N 8.945 um 3G K F1217.98 um,
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AR R RN TE R A MRS IR B AME S, BARRAE d 5 ZIREGSIEE L IR ERAN:
A=0.727+5.59x103d. BRIEZ W-25%Re & &0 AR RN AN FECVE 98, oW S FLIRBRAE . 22 LRIk 2 B ToK
PERIEL W-25%Re GE M RKei A MERE R IF, HAkifE 5~35 um BRIE W-25%Re & &M K ERIE L. K 5
meES. AEEM. WEELE . PR EAIRSTE B, v DARLFHI 2 SLM B H AR 1t e 123K

C19-46
M E B R AR BT RAE
HiETe, IR
BERAE B
KA T HTRARBIGE T, #7748 V. Nb. Cr. Ti %48 M ZrTiTaNb. VTiNi & & 15,
HWFR T X8 AR HAS MR, SRR R FRARBESHE FREBSHH
WA . TP IRARIBGRE S RSB AR A S, TP REBES WA —ESERITCENEIEE 2.

C19-47
Re & Re-0.1ZrO, it 52 HL
MR Mk S, dkFRE
i | N

VE R E B RIS & JEmA kL, BR BRGS0 12 N T KB RS = . iR TR R
. MOCVD Jn#A#s. =5 [aAZ% S BiE IR BB R Gt . B Uk SR A S bz it 58 S AR TE AL,
ARCER T ARG E T Re M ZAMHIRBURMER S & Re-0.1Z10, fENTFRXT G, FFRT i K&
1700°C~2000°CH#E & im ik Ky, FIH SEM. EBSD. TEM 255 iRRE iy 4 46 it 11 DA B F A BT I AR S 20 27
TESAT T L. WRIGEE R Re-0.1Zr0, A& EEPUH 0 FIB IR Re 38 T RIS, WTEm
BT, HomEERACTaisk, WENSRBEY R T EREE. ERAEEALE T, WENEER
b R A IR TR, FiRPAERES, IR N, SR IO SR DR, FEE
AR AL T o ZeOo FURL AR INAE AT SRR S KON, ATTHE & 7 S iR b s S s Mife s
AT, ZeOy FRL S5 HAREE A )10 2%, ROURAEE MR B iER:, A2 RN, §
HER T Re-0.1Zr0, A& hi iR T Reo

C19-48
AL EEBR A SR & 5 AR5
I . BoROx, . & RER
A AE T K 2R 2 B
(W) R B A& i s s B R DA R (R e () PR 48 B 0 P e S B 34 T B O 2 I e & T 4
JEE PSR Sk (R BRAR B GE AR . (HA W R R R T g B AR ) s T 5 i FEE AR b B [ AR T e g T
SEIL A AEMRIRMETE DL R S ST N . BR(Re) & &b e SEBU AR AT R SR WAL ) oS F B, Tk
W-Re &4 1) & TG AR 22 OG8RI /. BREEVEAN R I5 2 E N & W-Re G @AM 207 XA &0 & =
B Re MY S &R, [Flbbm e W-Re & &0 A il AT T 1 2 Pl .
FIFBA LA G WS T8 T 24 WRe BUOREE, RILBEA A7 IR E & 2w, TIREERIE
Ky RE JE BB AN, FASEE A2 $EE . WRe BT INAARIE IR FE40>1000 °C, 75 W] 24775 /b & 1S A e o
FEREIRIE S, I JFEFE T Re fEATTEMRE) N BV EE W Sk, TSIl WRe M ARSI, HFEOR
R R UFHITIG S8R
JEHRAS WRe &4 IR BRHIR 38 E (UTS) &k 1413 MPa, 500 °CIHR AR R4 5 UTS(>950 MPa), 4
IBKJESEE SRR EI01E, 1000 °C NIB K1) WRe 7E 200 °CHf UTS i 1253 MPa, & IE{HZ(TE) N
9.8%, BT e TE #m 1 48%. Hei B0 L)/ B2 5L FH(LAGBs) = 2E, 41 1 WRe RiAZAHZ
PE, HZ 1400 °CiB/K 5 LAGBs LR HILA & T, RHESRSM RIS MEET . WRe 7E
1000 °C+ 1200 °CZ&AE T, 25Z 1~4 h A R FF = P28 58 (> 2000 MPa) FlE A3k 25 (> 500 HV), £ 1400 °C
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PAST 4 bGP0 SRR AE T 1898 MPa. WRe 4 600 °C i T BE 152 BEH S0 i HLBE 3 AVl 0.0024%, -
PIEEIE R HN 0.4438, RILH AL M B4 . WRe 78 = I (RT)~ 500 °C. 900 °CH TR 43754 30.6 W/(m-K)+
49.1 W/(m-K). 61.0 W/(m-K), G200l B 38 b At & R G 25 T WRe & &5 IR (1) #v %
EO

R

C19-P01
F—RAEERE SRt KRR AR A
SR BT
Hh R 7 B 73 AT U

SENE R & AR AUE T e R PR BT ) et AT R, RERE T AL il AR A P RE K o
ASCEN BAT BT BCC R R AMERS i & e AR 28 O TACHE, R T A R ] A
Wi e SO AL, SEOL T AR RS Jy A PR RE I FLAE i T (1000°C) PR KRR =y ) Jit AR 8 5
RN ALEE 1 AT Ja IO ZE i, R SEAN RIS IR N I A R A0 g S RE DL S AT LRI R 5 R

C19-P02
MoNbVTa0.5Crx ¥/E R & & mBIELITHN
FOUAEL . ARIA
T E R R

KA B FRegh AR (SPS) #1457 MoNbVTagsCrx (x=0.25,0.5,0.75, 1) MEIEE &4, W7
Cr & &4 MoNbVTaosCrx & 4 il A A PERE I FZ MR, FFHE T T MoNbVTaosCr & 4 7E 800°C-1100°C
R A AT . SR E, 1E MoNbVTaosCr & &AM IS R, AR BOE NIRRT G R A 5T 82
HH) Nb Al Ta RAEMINL, 1FG 4RI RE IR NbOs 1 Ta0s 84k, 2 5 58K Crnos &
A S SR AR B ) CrTaO4 1T CINDOS A Z . B Cr S &EMFHS, EAZ ) CrTaOs A CrNbO4 77
BRI Z, GE&MPUEMIEREEWIEE. x=1 I, G&RMEEY RSB T CiNbOs fl CrTa0O4 )2, A
R bt A B .

C19-P03
SRR G SRR AR B & R4 L
R
LSRR
C19-P04

ST FIR T ODS-W #HkH| & 18 & i RE i B AL EL BT 7T
S RN

PO TAIH B A PO P v S AR S R SRR, Y R B P T A S5 88 TR B (PFMEs)
s R AR SR, B A WG A A P AT PR 5 R E PR A 1 L 15 58 4l /2 R OK PRMEs [MIPERE 7
Ko BEI, AW TORN P AL TRER S BB RAP R R, X ik RS SR i S BOR AP REHEAT 1
RAIRTC. B GINRITER, MRSl 7R i, JF DAL i) 25 9K S0 A0 S AL R iR AL S
(ODS-W) FiAK. 477 KL ODS-W B K4 5150 A HE 4% R ka2 PERE, wIAE 1400°CHI /B H
BELEIL R 95%MEH L o B AR I e sl P REABUR I be 2 IR B K Tite 1 KIS AT i Filhe sl T2
I, SRATeH T il & A EIE 75.5%0083-1-40 (WVY) EEHM . Sl REr, wvy
HEMBHESIR T RIAT A AR, £ 100°CH, HREE T 1100MPa, SEMRET 12%. X —40RITH T
P GL 5 S HMEARE A7 G, SCBL T 5 AT B P RIS T ARRLE, WVY IIHIIfERE AR 2 (DBTT)
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KT 100°C, X7y ODS-W EE M BHER A RIS R S WU N SR it 1 95 1 i HESh .
RFRRI

C19-PO01
FERR SR W-Cu EEMRHIA SRR
Mf RIEHE, RRET . SRR WRE. RIS

(RS NN

PR EMEL (W-Cu composite) £58 TS HY I Al (RIZAK R i R gUBE AN ER IS 5 1) S 0 3
PEGE, N AVE B A IR T ORI I Wit 8 P (R0 Sk R o A7 S FL AT JHRy 1Y) — e 5 IR 45 ) AT
BRI TIER AR, X S AT R A UM B A A g sk T2 B T R R b . AR
T T AT SRR N AN W-Cu EEMEHIALMPERERIZ . WIS R EIR: BB A SR)6 5 Ry

I, HeEH LRGN S], W BURLRL AR SIS0 & BRI TR ES AR D> T W RTRDR AR o

ARIGHIINA R THRESE SR ER . R, SFHRFMPTE R bt ReM U I : 1 S0
fem TR SYERERT W B 2R, BRSSP B AR A, BRI TR AR, o o e

HIFLERIR D o AR LEARASINIIAE df, B BRI 33%.
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