“ESOTE S REPERL T 2024 410
55 H et

1 EHRERB

1.1 T 1e) o i O e BB v BOR R w1 R M AR R (SE X
BEA)

R AZ: 43t % &AL F IR gk R X 100-250°C IR X
B EARERE. KEa. B S E N E R, R
KT E-RALLHE N ZR T AL (AR B A5 0 0 1 (5] 1% 1t
T EGTENRR s B 5TAR A E R A RO S5 AL % L 0 20 T
DAL, TR TR AR AR E SR R BN R
Jik, g B AR T I A B A TR AR R MR & BOR 5  Ha
FANE; FARMEAR R EE. Z2ERERBUENS &
RREFHZ B WARK R, TTR &R e o 3 % 0 A

BRI BRI R BN TT R R R e me A R B3R R

4 B B 36 IE

A FEE 3 AL EAE A R AR, HfE iR E K E B
% 100-250°C, F#Z % >5Wm'K, A7EE >200kikg, 300 %K
FAE G IR g T b B TR <20%; fERERBMRESE > 90
kW-h/m?, 8T R EE > 50 kW/ m3; i #4845 2 55 3k By



LA /NF 5 MWh,

REW: POBAGE, BT, KEXES

1.2 37 66 IR R % F B 3 IR 3 WL L B M R AR B BT AR R 3 %
EITHER (EHEXREA, EH)

BER WA AR IR AT B IR ol AL A A A A B A
He I E R, FRHAERRESLNBE R ET, KEL
R ERE . SNk N R N F R AR R A AT
FOEE AT R AR & T AR A St R
AL, PRR A AR R B BT i B R PRI R T
. KRR AR B RO THOR B B AR e T
AR R AT H A Y A - RO E L BRI P RAR N
N5 E A B, B R AR KB AR, R
TR 1K e A = A v 28 G v P 1 = =
H I AL, HFF RN A L.

R FREFA SRS S, WREE Bs>1.75T, &
2 B 42 < Imm, % Hv<8GPa; #kin TAFE <Sum, pn
T#JE > 100SPM; £% & BUAE Promikne < TW/Kg, Proto, < 17W/kg,
Piotakn: < 28W/kg; W I E >350kW, IE{H 43 > 20000rpm,
AL R B AR > 98%, $ AL S E > 14.5Nm/kg, HERKE >
10kW/kg.

HRWH: TR TS



R R AR, PR, BiRfaiR, wil

13 PHREFZREKZGREBHHESRAERAEHK
A (EHEXEEA, RFEEH)

FERWA: AR R AT AT W A K Tl
R A TFEENTRERERENETER, KBESTREMN
JR B HL AL AL A AR - SR A M R AR L OR RS, TR RLAR
FERAREFE A EEREREFHEFEA;, ELE BN E
B R A B R E ARG HET i, R RN

TRAETERATH, WEPREREBHERKBIREE EHK
B BHEMZYERARBELRBERAERNVER TR, FREZA
J 53

RN EIA YR EA R E R 10 AT RZREH %
300-800K JE X L3 ZT {5 > 1.7, MK |ARZE <5%:; & XX #
BB E > 10%, MR EE > 4kWm?; B e g
YA E > 16%, 4% % E > 8kWm?; B4 F R E
<2%; W T RAMZERWBENURKTRE/BTREE
KeEL AL, FFHRER. 100 REM 30 TREARRER G5

HRWH: TR WIKEE4

KEWH: PROERELE, B REtr, sREieRi
t, B ERR



14 BHRAREAMEREER VAR XBEBAF LKL
Fawse (RLA A, KBEm)

FERNE: A2t B RO 4 B A AR A R B A 75 B B R
WA LR EA RN A, TR & ROLR E b A Kk AR 28 A
R R B e A R LR T . BT v i e D AR T AR R D R R
EARA R, FARRERAERE RIS, ALAGELE. 78
FhgRENER e BESRMAR. KR 2R KERT
B wETEFRERERKFRBERN; FHETERLEE
BB B RO AR L R AL, A EORAR B AL T S, TE R R R L
A

ZHHERF: 70%4E2 KT, 100 nm > 483% B B A% <70
Qlsq; 80%RAEK, HE TEME 100%FEHA; 100%5R 21K
ML AR BN, AR P < 0.5 mQeem?, KR FLE <22 uQecm; F
T 70%48 % K F 80% 4R (X B AR B o B L SE 0 E R > 27%
(ER >4em?) , BESE KR >26% (EA >210mmx105mm ),
B9 AF B Rk AR < 0.3 TO/ G LR R R AR > 24%, il L TEC61215
SRR, ST > 500MW SR Bt 4 T T 4.

HAWH: THIBTIKE 4.

KW VHBAREE, PREBERME, BBLRE
W X 21



15 HEISEAHMNEXETRBXREMBEERNA (K
Bk, RREM)

BEIT W A AT XTHT b TR LR B He 9] TH 44 XA P AL AR i B A aE
PIFR, ARXATHESERLNAELE T RBNABARS &
REA. EFART. &M, K6 SiC A8, #F k&
FL. B S R eI R B, TR B WA . KA n
SR, ARELE R S4B BEERFHET
2ot fork AR B M AR, FAEN S SRR RN E
S, AREme et mEIREENHETZ; ot
WARMBNRBETSERES. FAYT SR ZEA. 1K
A E 2 THEEREBON, R A B A RO fig I B 5k
MR BOR, AN AL e, TR A

A SIC 2 3 BAF A K&\ Bow Y skla 5 2 <03 A
Jem?, th§ i #E L <3.3mQecm?; #GHFE >60, HilwE >
65%@1000e, H# < 120mW/em*@50kHz/100mT, 1 Fuzk k& by 78
FE>1.2T; B REILEE =6 & 40-60%, 190°CT 1% i& 1h By &
ZRGE R <3%, BFHEEE>08mS/em, HIEEIR > 15000 K;
P AL A B A 3 A WL AR AL B A > 10s, U FELAT AT B
o> 1.1 BB, AL R > 99%; SEHLMY AL B 3k o v B T
MF 1

HRWH: THHITHRSES.



K SIC Ty B4, s, BXEAR, AL
i

1.6 AR EMHMEEAHEENEREAXEEA (3
MREEA, KB EH)

MRNA: W ERRRANI B FH XA EME S
P RET B R 5 3K, AL B AR 5 2R B R B
TR E i R AL, B B A PR B MR T R T
Fik; R EARE AR ERATOR; B0k AR
HEFEEGM B RFEEET E, R BN SR A
¥ AR EE N EREFIMEM R RREKR. BHEAHE
5XERREEAR, FHAEREENERED, EEERFAFEN
o3 S T e 7R T b

ERAAF: BN E <100 MPa, EE % >99%; 5
P AR B RS 100% 54 T, WIEZ A <5%, FF >100 7
Wy M Bk AT BT A B E 2R > 100, A RARAE T <0.1, & 100%
DL R SR > 90%; AR HE R 7 RSB EARTE AR >
Im?, B TH > 1500 A, & A HIUAEE < 5%, 80— > 90%,
EEERATUHAERBNAAD T 1 I,

HRWH: TR WIKEE4

KRB PR, MUk AR, MR N RS,
M



1.7 MOFs £F gt E R e MM KLESHFEF R (F
FHFX)

RN 43t A R SR b B R AR R4
W5 ki, AR T RE AT &K % R E T e E-AHUE
e (MOFs) #H ety pl &« 3 ER, # % MOFs & f &
R R TR R R AT i Fo B R S LR, B B T £ MOFs
FEREM B ERATY, AR TREBERZ
0 ik, 9 TR A T A TR WL ot B B RO

AT ER AR TR R T O AR R R < 1%,
100 K& o RFA R AT <2%; AR AW 100 K65 KRR %
b3 <5%; BEREMTEREEREZELS 0m BEN; BERE#F
JUHT % T H 2% > 0.1 mS/em; 2 FE SR 100 K e A E
R > 85%.

K4EFE: AR AW B, MOFs B MM, R
X, FETiem

1.8 BHBRAREETEHRXEMBSEA (FEHF
%)

RN B: 4 xtsh A T bR T e fog Lo M
THFER, TrEMERaBEeE T8 B B & R
ABBon T HmER R, RS T REY B xR
MR MR E W A, AT RS TEA A, #&



= LR B TR R R f AR R B A E M T AR B AR
fom Sk, FAEEA. T%kﬁ%%%%%%&&ﬁ

EHME: AR LA E >450 mAh/g, B RERKE >
90%; IEARAEAE >210 mAh/g, B RERRE >90%; #F#
iy B A SR B B S5 E > 260 Whikg, 25°C/10C 122 7o 4, 1000 K
BEMRFE >80%; 40°CRACRHETERERFELD T
25°C/1C 15 75 ¥, 25 Bt 70%; 10 Ah DL b 34K 22404 gk 34 5| E 47
K,

R BERAME, RAREE TR, 3 EH

19 N EGLEFEEREEISHbEME (FERF
K, RREm)

MRAAR: mrEiE. SEB e RES X, FE
AR S MZCKRENB AR, HREE TE
B BHFERAEN. HRA. FEAFE O by E S E T
B, EREEAMREGRA T KR EER; #E e, %

TR o R T AS L SR L, TR LR B R R AU
by 2 SEAT R R B A AL G BUR

TN BSEMRERS TEFE > 5mS/em, it AL
ﬁ>ﬂw,EmmﬁﬁTQ¢$ﬁ%%%%ﬁ$>m%;Wﬁﬁ
A, BJE <30um HE L <20Q/cm?; IEE WAL EF & >4.8V
vuwuﬁﬁﬁﬂ,%%w Y& > 150mAh/g, 73R 500 K5 frFF



F 280%; 2ESEMREM, AE >5Ah, fEEH >800 Wh/L,
TE-40~100°C % B W IE % TAE.

HAWH: THIBTHRSES.

XEW: UMESERER, 2RISR, FTHT

L10 EF AEHU S FRBEEA (FEREK)

B A A T R \H A4 L) e AR AR B 1 R R TR
%, B EFALERME S A B U ELEE R
W FBRETEFAENRAANE B IR AR R
1) S o R M AR A B R OB A T v R R KR
W R EE AR, FAERESE. K& MR AN A K
%.

EHURT: DT REFARERMTE >20%; Z4 BRI
AE>1100mAh/g, AEZHE KB hENAEMBEETE >
200 Whikg, &2 500 K G AR IFE > 80%, £ 1000 XE I )5
FRK. FME. THREFHE.

KRG FEFF%E, RARRMR, FHE ZKEH

2 XEERSH AR

2.1 HARBERFE N NG WM RRBEEA (e
BA)

RN A EXTRG. RIE. M8 SR IAT 4 2450
i R A RAM B ERFT K, AR AR BRI



R B 18 20T AR B KL R L 2 AR R e L 25
HENPR L. ALK FTEREEOR, FRAEE HREAR
BOMH Ty R AR B 5, BT RAEM R F EM 5 s
PR IR ITBRF AR R 5 T HARADR AR AL ] & BOR S
TR T B AR K IR IT = fh, #AT £ M0 2 PE ARG R A 25
I

MR KT 3~5 MAMLR . BREME 5w 0 a T
FeBiF MR, ot e TESM/DT 13, ALt
J7 v B AT R E 5.0~50.0 mM A Bt IR A R T FE R 50% B A] <60
min; B AR IR L AR R 9B Bl 7E pH 5.5~7.0 FTR; R A K
DA ek 4 R AR 35 P R A B LR B AR 1.0 AT L By H
32 MU B R RARAE R S ER BRED | MR A
YR, 58 Ak R ATHT I8 FENTT R AT S0 AR R K

KB G BAEME, PGS m AR, BT HAE,
Fig TR AL HE

22 EMEEEREEBATBREM B ZZE ki
REPR (GEERBHAR)

BRSO WA AR R TR R A R HE L AL, BT 3D AT B
R eemA TREMHERE T KRR, MR RE R
il emEenl. BEEMWENANEEE, ReREEE
TR, EMRREEERERAN2REPIRZIE

10



y, SRR A Y B R SO B A AT E AR K R
W, AFREZEWRE R ERE Rt RoEEzE R TR
K, FR AW EMA S FE RSB, UAREMmEESER
2 TN

EBIT: 3D T WERE M KRR £ 418 20w R
GB/T16886 7/, #HLH8E >450 MPa. JE 32 /Z >310 MPa. %
o >15%; EEFEa XL ILEMNHERE >20 MPa. ¥4
& <20 GPa, FLIEE >60%, L& 500-750 pm; EEHEFE %
FEJEEE >5um, #JE >1000 HV/0.05, JE %3 R4 LC2 > 20
N; B 74T 8B R 24K T 8.0 mg/MC (500 75 K 16 30 B 4 L5 ).

KRB BATRIK, #RE64, EMHE WERE

23 EHAT mRNA FREBEEFR (FERFX)

B 52 AT IR AR T T AR 25 A B mRNA 8K % 4
MAREMZ. FERFEMA, X URAER. Rigdoh, Ril
MR AW Z I S T AR A B 2R B9 mRNA 3 32 3040 8
RZ%. R EARABEMBNA b NFGRESRT F; X
EHERERER. BREMN. BRT BEENEST mRNA &3 H
FOBARE N T 665 By Bt BOR X5 B 7 B BOR; #F % mRNA
AT RAEREE KRR ERIETBR, EWHNE, # TR
A

FRREE: RE>200 fEETRAER. R, RILR

11



#) mRNA &7 % ZHEME, HEREL> T2 <1.5;
fif 26 10 F DL EARAhE A 4 bR MM . Rk 4T S AR A
B, HEo 3L EERAME AT, . S FERE T EH mRNA
WRUEN, TR ZED 1 RETHESTREMEH mRNA 4 338
H G SRk 2 R DB M KPR R AR AL By I8 Y T BT A

XEIE: B0 THE, mRNA #i%, BEHEN

24 RAZBFHE AN XK S 855 20 AKEE B zh 86 A 837
R (FFERER)

FRNA: S, REM. Qa2 R 1m0 2iET
R, IR ETA%ESR. RRE. BER. BYRRELERLK
AT HSMETHAME. kDA FRANTHES. TH, ¥
G E AR AN R R R NAKBIRA A TR LK, KEMN
ot Bl Bt g f R BRI BN . KRBT HIRSTON, AE I A B .
ANREMA LG ETNER,

R KT 2-4 M ZXE X e T AW E & 0T 48 4
H B, 7 32~37°C. pH 6.8~7.5 &1 TH ¥ E 30 K, JEKEH 0%
JE>30 kPa; Z TR KB IFRE. QR AR BE B R
B 20 77 7 32 >80%, T 76 B 1E>30 K AT 2 LA BB A 4 R
Pgg R S E A MMM Y, FHRESD T 10840 AH; Tk
DT 3 AT 2 A KB AR IR B 48 i e 2 KT B T R VRN

KB ZREARMAKER, KRBT, £MRNE, REH

12



ol &

2.5 KA E F4K-E 28 20 0 5 3 & B B A R A
BEAR (AR, REEm)

MRANE: B EAEMNG T LR EHERTER, 4 xTE
FIAL AR A0 3D 47 B ] &4k A e A N R 1. R A S B ] AL,
FRETEBMIERRBREHA,; FAEEHI LR ELM K
T, W, WRBERE P, REEETFRENRER, FFR
EARA R EATT KT L ER R, RFE &
PR, RS R R IR BRI EAT N, R RS At
AN IR RE R, GREKANEE, REGHERE
Fods BRGNS R A A AR A, TR
NHIFE S, R AR AT

ERERE: EHOAE <15um; REFEEE K >98.5%. K
%6t — B >98% (R4 <0.0lmm) , 2 & <0.03%, 4
2 <0.1%, A @ AL R T <20 um; K648 K5 K > 850 MPa.
FPLIEJE > 900 MPa. FEfH R > 12%; TR >3 AN IE 4 &
TR FAR A A B 1 A 2 AT, AB 4B R A B 4R 5000
TG, B — A& 200 AL EE AR A 4.

HRWH: TR WIKEE4

KW ERKEE, BAONY, Bah, BET4REHE
N

13



26 ETAIERNBEARLREUMB LT RELES
RBRANMBAHR (FEHFX)

R WA A xT ek Al IR A AR REUE . RGBT E
FREFA, KEAT AL B N5 2R o el L F 4 AR I
5 E k. R AERER N F R T, RERAE&E
TLERG RN WS R KB, RREATESS
FaF AW ABEEfZ M BEAR, FREAELST. 415,
20 490 S5 A TR P A A o B AR T R S A R R IR AR AL

ERAR: FEH| 2-3 Mk At R RN TR, H T
MEE A 1l > 8mM s, r2/rl<4, T2 &+ 2 >200mM s, r2/rl
>50; MEEA MR RGEIEE, FARE >5000 4l; BitH o
WEA1E, ERE>95%; RIUTRARNBZE (2T, @AM,
DY ETE) HRIFMER 1 £, BHE >04%; ERENLLE
TR 2 R AR 2 AT 5%; TR 51N 10% 80 3T 3048 Ao 3 2R 3%
&, BEHMET EAMEE 5%.

REW: A IREAS AR, JREMM R, R &R
A, EFRRAN

2.7 F T8 40 MR /AR A BRI R AR B TOE R AR S I K
AFRELBHEA (FERFR)

BER A A A xd B e B0 WY DR AR v T 9 T R, AR
T W AL/ % AT A N A3 0 Pk J68 2 2 PR 3 o 22 90 W T M R Ao

14



B, FHAETOLEA KRR &, &M E R4 2k
HRE T, PR AR . HAL . AR S R
7 3 W R B o 2 O B AR R

R KT 2 MU B e R E 4 A 5 A%
WY AR B RAT AR, 2T LA - S AL = R o KR %
BT SR, R T bR R AR U 6 L B <30 -8t 1 T v AR R >95%;
2 3 W R B o 2 O B AR R

R TATEME, REDBEA, REREEA

3 BwmamES AR

30 BB HRERFARBEMAE (EHEXBERA)

RN R RIE & @M o N E 4 R R RN
R K TT AR IR B A A M A KA R R — R A
AR, TR eaUARRITERNET £, HReerd
MRS R ZILRERNEAT iEREADBIE, HFHEEE
BREMBEL R R, BELASMENF ZEHETMEAR, #HIT
FER 2 57 R 46 & o LR R 3

R FEE 2 MU B SR E SRR, B
AReBEEE<15wi%, ERMNENAE >25mm, TERE <
450 °C, I > 1000 h' B @A E > 99.5%; 7£ 500 h %
SN AR AR B R RE R < 1%/100 h; B R EAR
WIEFAL 1 &, ARG/ EEeRUABEMEREGHERDT

15



1.5 wt% (100 h E% MR ), &ki%k < Sppm.

X e, a0, #A, B

32 BREBELZHEENXBEA (FEHFX)

BRRWA: AR AT B N K, AR L
EZOmErmE. FREm. . EREha5EsgnEe
HAE, FrRMEEEE BT T R — R S R R
R 2 75 e 5 AR E B AR AR, L E B A WE ST Rk
HRITEMAT E, BErEEELEFRTEN S ThEES
AN, HEFEKEMLE R IER RS,

R H 2o EA e 3 ML L, RA T >
400 m*/m3; | T KA IR B, % 30 a6 JE & 7~ /K38 & > 300L/(m> h),
7= SDIis<2.5, &4THE H>1000h.

K EARL, WEE, S, KALHE

3.3 Ak EREEEMHAXBEAR (FEHFX)

R WZ: St xt I A E AR TR R R & 3K, B %5 COo v B
JEA BRI AT & T 7%, T & CO, v RL P A I I8 AR 55 A5 9 K S 30
A, B COr ARABT A WoTEERENFHEINE KL E
T i, HE CO v LM AL I8 B AL o B gk, T
K COy i R T AR IR JE 7 i B K IR AL 0 T B e e iR e

ZHIFR: FrEl W 2 MU EE A B 2R A CO, e R
ABHBE, FLAHEETRAT | mBE> &K, CO,w L E/NTF

16



10 min, f§i& & > 1000 L/(m?-h), k42 A 20 nm 8 A& 3 4
BRE>99.5%, ZARFIAREES 3ppm. BEAHH TE M
HAE K BIEE 1< 02 MPa, Z4THE > 500 /NEF, FEE G
FRS 10%, BEREER> 98%, BB T2 HE 5ppm.

K RIREME, AERm, HASH

34 REFREAANLEERL>BERBEA (FERF
%)

R R At m a5 g iE LR B R, A ] S
Jii 77 )& R AL AL A B . AR JEA R R i, TR
AL AR A 5 L FOm PO R EEON, BT 0B e
SEMAENZ R K R, RRRET TR NET FHEL
HALE TR EE L S i I 07 N AR R B I e P R

ZBAAR: BEEIH 2 A DL 5 5 )R AU L3 A A
B, BEEE <100nm, FHEEE >20L(m>h), FEEEFRZMW
DAEETF > 10, E#E 5T E < 400 Da, A% JE H >40bar; Af
THBERBERZR, ST MF TR E >95%, EMEREAL A
>150 h.

XEIH: AEIE, BEL;HE, RERFTE

35 AR BETAEEMBHXEIR (FHEHF¥ZK)

HRAR: SAHAeBTH SR, W, &5 0 F8 WA,
BT TR SR A AL By R R A SR, BT R N R 2

17



BE TR A NSRS HES &, EERAeES TER
BN EES ZRMEMIE, HITHALESR T A B EM
FHEY 60 E MK 5

EHMm: TAM#EEThEEd B, L6805 R
>500, 46/ 5 23> 1500, /850 % 25 >5000, 45T
¥ 22 mol/(m>h), BT 2% A B E 24T B 6] >1000h.

XEH: BTHEE HA2RE 2BETHA

4 PG £ RN

41 RAGEEHENNERERERERESA AN
B (EEXEEA)

RAA: Sts. Bz, KA MR &S5
B i 2 R 5 AR B TR, TR LA A A A B B AT R Ak
RIEHLEMB R ERERTAFT: TRAXERGEEESE
AL EHAAT, BLUEEFERY A BIRGEF &
BERR . RESEMHE; OB &K & B 51 0 BRI B AR
SRR IR 20 o i AL RORCRE R R AR, MEA SRS
1, FlARE M EEESE W MR & MR ER; J
KA BIREE SO, R L. SakAn KRR i n o
AT IR E L R I

ERNG: BIRERESRERE KM ERFELWELE
HEMBREAREET > 1.0, 100-4000 Hz 3% & % %k >0.75,

18



4000-10000 Hz FH % & % %% > 0.85, E B ESMEE 1g f1 0.5g
A3 B S AR IR BB T T = R > 20 pW 1 > 10 pW, FE
TZXEEM R N T AEMM, 7 100-3150 Hz
Ja B WP & EE >30dB; MA T AL, % 100-4000 Hz 3
WP E & >35dB; WA TH#E 2, 7 50-200 Hz 36 F i -F
H4% 50 F > 15 dB.,

KEIH: ERF%, FEZEH, HRMH

42 ZHEBREFRFHILHIMBEARTHEHA KB
B (EEXEEAR, RFREH)

HRAZ: BHRAERFETZ BRAEMARKILHR. & H
FoR AR M e B R F K, 50 = R @ AR AL, TP A K
R, BHAELSGRN KBRS ARG KR M
BEA L #e R E EN AN R B W AL R R, TR
AR AR 2R BT SR RO TR R B AR A R E 204 R
BB AL, AT R AR R 2 RSt
Gk, AR AR BN, EAXN L R EANAKRL
i B oL R B iiE

AR KT 3~12 um BB A 7] 3¢ o 3 fn K 2T SRR
AR APE RGN 220, BEFRT> 3%, B
JEA R K £ B £ <1.0x109/°C; FRA5 3 35 U5 14 5] ALAE >
640x512, FLIF LE G T HEN S BRI RE, WEH >3,

19



BN B B <500 nm; SEELES o >3 M A AL AR R 2040 0
WA B AR, W >2 AW, IR A KR,

HAWH: THIBTHRSES.

KEW: —XHEES RAFE, ARAMER, ZREH
B 21 Sh AR R AR

43 FUHLZESHRMBEERRRANA (FHEHFX)

MRWA: mu ALE#E R EEERE BHE
. S BAL. ERAHER, ZEEERIMARK A
G WitHl &R AHIEME. BFEE. REENME. e
FRERELZESEREENESERMY WEEAASEEE S
R HENEESESERES; KEEHANFIIES £
At EFAE . B AY FUE T AAE- R R 15 5 AR AE- TR AL 4
FE” ) R R R AR A

R SR 2849 # % 500 um, B [E 4 2% %
100 ms, J 7% 4 R A+ B80T i A7 A 1 5 B 0.001%-35%, 4631 5% B
WAL REUE 7 #>500; 08 E 1 A BT AR U E 0.05 °C; B
Jj & Bt B B AR M AR 0.01 Pa, R §U/Z>1500 kPa's 3f 10 fi
PLE4 B 10 # DL k& T DR 10 kDL _E [ 4 4 B 19 3R 51 o 7
FE R KT 98%, RAEFIE/NT 555 3¢ 50 Fi DL B4R B A R
TR~ HLRE JE Fm R R B B A A B R A o A 2 >98%, R A B[] <5 s

KEIH: LUER, Z2HS, WA

20



44 XFERFALNBRFEMBRRERE (FFR¥
%)

MRAA: X ATE R BEE REANES . G
REENBEPRAARE S K. BEEREATFERNE
KER, FRMBASNEN T ENEFENIE 0HF AT o
B R A T B E k. Sk ek 20 b VR BB R &
HEEHA . R PERETENESFHRT, BELXTAIE
HE AR BRI ER T AR EEA, Tz
A5 L BRAFE R B EMIRE, FEETONEV AL
PR, FEE LTS R IR YT MR B

AR KO/ (082 um) FH FEMBFHFRLE >
80%. FETHBK >2um. FFHTEEKTHZ 2 um ; F
224 (3-5um) FBWFRMBFHFELER >65%. FHTHREK
>5um. FE TERBEKTEZE 3-5um; w24 (8-14um) FH &
BAR T E TR >60%. FH THRBEK > 14 um. F 5 THREK
A ZE 8-14um. I MKV BB TAE W BT B 2041 - 1m 21 Hh
B (1-14 pm), TAEHK BP0 KH At >25 dB, #ATAE <15
dB, "R Bf[E] EAUE <2 pse FHEE<2ps, FEEEKEMR<
0.1 V-cm.

K. 2200 EY, TR, LERE

21



45 ETETRIRREMHNTENHELBEFHR (F
FR¥ER, KEEH)

HRWA: W ALY S AL A A 5 6 T
EMWETLRENTFR, AREXTETERFREA RN HE T
B, ARRREMHNA L. WEHBINRUEG N ETHF
B AAE, KESEEE. B, HUAERAEETRRS
W7, MWETLF A BT, AW RmEF AT ENE
7, B ZE% A7 | L IR k.

ERAE: A>3 HETRRRRAEMN, BL1EET
iSRRI, HEEE > 10720 Go, #EET 0.05Go, &
A <1010, AT B, DILAEE > 128, (RFFEE >
103 s; A% 05 4 2 AR A1 7, o B B [B] < 100 ns; A5 17 44 2 fk o
Riga, MR >3 M, EEFRmE. RA SR LI A RIE.

HAPH: TR 4.

XEIH: ETHIRAREME, ETRRSAE, TAEWE
TG, TR EAY

4.6 RTZFHEHRERERAE (FERHFEK)

HRAR: s BRAZTARH#REINET R, FRR
T RP AR B T AR 00 B 6 A8 G 3k AR A AR A TR
N, WERBERTFRTFHEEE TR AR HENGEE
o B B Tk, KRR AT T O R AR TR R I R B E A
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G EN PSP

R SHRIEE X TRE>200eV (Eip)/>50eV (E
W), BmRBHEBEEMRAATFRA 1~ 2MER HREUL
SRR BT BT R A AR 3 M DL R

KB RTFH, BAEEE, KH#LE

5 Ke b RORT A TY RE AR

50 ATEERERLE BREARBEANFR (FEHX
BEA)

MRNA: 4t P AMNRR SRR E 2 FENREERE
RESERNEHRA, REHEREAGEEM, FRETHIEH
FEEEATEERERLEREREMR. RHEATEES
L AE TR AT B RO O . KRR A, FER TR
B f 2B AR R EAT R, RALEERIRRCR . WA AR
FIER M, R IRAT R E AT R R A BOR AR E R B A
hWEZREILY; EFRAKRFEAG KRR, TF46&LmRE
BEMARGRGEFENE ERSME.

EREE: FAXEFRD FoMENGE SN S AF E W
AL, 0.3-2.5 pm ®] WoE AR 2 40 3 B X [A] R 5 R >80%,
RABHED (8-13 um) FEK HFF>90%; BiRREELHE H
&8 18 FE>10%, AT E>150 W/m?, A K4 F7>3x104N/m2,
BINE AT Z > 1000 /NE B R &/ RIR, EHRMERL FV-0
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R, F T ACH b fA MAR>120 JE, 0 R B 72 B T B RE A7
TREEEREFENESNEDRE E3 MU LHEARKER,
2t 20km DA oy E e R A e B & E AR I KRN, TR
BRE>10%

KRB BATEAMN, BRAEMK, BREH®E R4,
B 2R B

52 ARG RARBEENEH @ THAZES % K HLH#
AR (WEEBHFR)

HRAZ: St AR RAN . RATHRAER AR E N S
FHEHER, FEEMBAEEZENLEAR; HEGRES LR
W, By AAEHZemKEeAENEaRY; A EROLE/
MIhEEE . H TR/ E/ e SR EAREBEERENS
heimtr, BumeAE A S S aEREN T LEE TR
N REZBEERTLZESETERRE, £30 THHNA
K3l

ERREN: LAGEB G TR REER L, 2EEE
S > 130 Whikg; WAL/ M Z/ e SR EHS . #, 8%
EFRESAT > T, ERIMGT 20dB; HEFNERE K
WMER - LAZHLHEMSEENA/HE/ME R GERFNIE
R, MBS >3 M BZIMARKRENS THAmER,
o B R AT AR T > 10%.
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KB LMHA%E, BEEN, &FiTH

53 IBRREBESRETFREMBE XBEA (LHEXE
BqA, REEmH)

HRAL: Baeh S EFEARE R T AR, HEER.
WHBERERBER, FAREER- - NREEARZIRATHZA
FRAAT A, BABERERBEA; A THRERIBEA, LEH
BYTER TR B0 2 RERFERERIE T %, TRGETE

GRteeRt AR, LAERLEFRLREENE SHS
S FRFES, TR ERIIERG PR EME, HREBE
et F N EFEBAE, REEGEELPVD REREERE S
BB A& E RESR, FFRAOCLE N E S TRk B R
RNEB/EEAFEEFEE NN RITN S TRRIEH R, LI M
A 7R T L

EREF: WOLBENBEERE >0.5mm, FE >800HV,
6 Do AR B 20% DA B #F & 2-3 A E AL PVD BT G
FEBEGF R EME, EE~700 CEEZ$# <035, KREFE
>30 GPa, WiZ & >3 MPasm'?, X447 >80N, HEM

i 2700 °C, R BRI B E e A AT R T R 80%;
HHl 1 2EENPVD EERKE, BRrA; ERFLEL
AETBERGFREERBARNEE/FEE2EH T EHEELNT
SRR, ORI R R RS 2 U L, R e >
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13 AR,

HRWH: THHTIRSES.

REW: HRITETGRE, EHEHEEL, BBEWYF, Bk
783

54 AR+ MPCVD 5 & &R A #sh g A8 &R & X w
vo B2 B (B R 7 v, K38 1))

R WA A d AT R TR AR B i 15 8 XK
BNTEIREAMBAUERFTR, HAARTERZEREM
$t. FF/R MPCVD ¥ & &R a1 &K KA FRE T EHR, Biks
A 2 bR AR B T L R OR ST A 8 ) & % 8 AT T & K3 % MPCVD
Gk F G B, A KEREE G NRE KRR, K
BEaEds &I 2808, TRERSNEXREMmI Y i
o, FATAR TR E R EAE, KEARTHELHEE N
REWER; KT HFEE & A0 &R X R
Yo, 50 W A AR RO R A AR o 0 A/ S P R
.

AR HAF:  EHARN AR+ > 100mmx100mmx> Imm, %3t
R >69% (7.5-10 um) , ¥ >450 MPa, #5 % >2000W/mK,
F MR E <3nm, M Z WARP <50pm; 4 W) & iy #ieik b o g
S PE AR A > 2.5MW/m? I Fr 4R E] > 7s. > 0.6MW/m? # i #F
45 B[] > 308 BB, L e B IR > 90% FL % 45 & F B FE AR
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[k >450°C, EXRAHEMNEF RS LW 12 TR M, B
& 100mmx100mmx1mm # & 4R & & 7 ik 71T 400 /46, #
WL REKADF 3 R,

HAWH: THIBTHRSES.

XEFE: EHANA, BMEEE FERALFEAH TR
(MPCVD) , Sb¥& B A8, #nsE

55 ARTREB4EE L T HENENBEHEXBEAK
MA (BT, KRZEH)

RWEA: HEr et RGBT Ea. mEE. ik
SiC Z A a VI T K, B R T 200k R A IR fn A0 3 30 30 Y
ARTHE SICHH CVD #H&KEFHEAN. AXGHEHEE. K
s SiC A rF CVD WRIE VAR 20 7 FANER, #F K KR T A e 4
JZ SiC #xHiy CVD TREARE #l & RA SR EGHE L. Stk SiC
MREESE I, BELGELTE TERERSFETRERX
FEMSZHYEE, FHRARRET SIC AR EAMAE;
R ARRTHE SIC EEHUEET A, EFFHRAM. P fi b
AT I ET TN .

EREF: SICHBEREEH T HTH, IREE>
0.2mm/h, 45/F >99.9999%, % 3.20-3.21g/cm?, E 4% >450mm,
BB >20mm, A ¥ 2900-3300kg/mm?; K& IR M R 3T A
M IEATE, M &4 > 12000, B EAE 102-10°Qecm 5t
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PR R, 2k 400 1R/ B R TR A PR A R R T 2 31 300-360
Wm'K!, 7 1000°C DA _b T 50Hr A i 89 #4 € TAE BT K > 10min, #
Jik, 200 £F/4E B 7 98 A P 4

HRWH: TRIMWWIKEE4.

REW: AR EAME T 7 ALE, B A
W, 2 REIR, RAHEL LI

5.6 BHWAMFTAMABEERALEAN (FEHEXBERA)

MRNA: WEEETF R AT AR ER, 45t
ERTITFAMH GG RO R A, 5 REm LM
HKFNEMZEHNEBRREREME ML T HEMEEH
BEEAR;, HRVANTREEREGNAREEAR, BRFAEMS
MR EM B R S R RANER 5 R AT I 3oy i g
BH BN, FFRIF ARG I E AR Z AR S
BAT A, SR B3R FIF A AR A M B W T U

BT REME AT NG EE <0.25g/cm?, 4
JEYE SR E > 7.5 MPa, #MALE >380 MPa, 1.1 1% THEAE M
24 /NEFR AR <50%; REMEGMBEFTHAEHEE
(M%mﬁllﬁlﬁmETﬁﬂlm'ﬁ%m$<0w6@ﬁ%
Byt R E > 10K/m?, KERRBE> IS EIERE, 15
FMAEYHE TR <5%, TEKET 1F%FHEEE >95%;
SEF, 2-3 AR N R 3 = B
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HRWUH: THHTHRS LS.

XEE: FAMK, BRAK, KEMAHE, E608

57 BERABREERAIMBK S HRARAER (FEHF
%)

MRAR: St BECFRRNE. BESH. HBHIET.
S5 A 2R 5 XL BOlE 7 R s AR TR, B T Ao O BE
Wy AT A E AL, JTRE R T A B AR 47 & R B8
Weh AR R E SR T ZEA; R BOLAESH T A B IR
20 4 A BLAE R R R EL L B R G B E R
24 4y a5 S 2R B N R AR A

R FE . LA RS 3 MY AW IR AR
Wy HEA R Z <20 pm, WHOLFM B ER <S50 um, HHFE
DA — PR & B L B IS JE > 100 MPa, A
G IR A 0.1 MHz-100 MHz #1378 FF AR % 8] L 308 B
7R AR > 20 cm/s, B ARHEBOLER T 2R ZE S W)
A 2 h BB > 80% T4, 3 h Bz 3 L > 50%H1 46 i 7 ;
FREADTF2AARBREGRERSE R B0 805N A
A,

KW HEHEE, Wair, KmEZ A
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5.8 MEEBY Rk S EBA MR R &l &
A (FHEHFX)

BET WA AT TR E B A v o S0 SRR B ARG A R
R B % o 9] R, T KB R A s 40 (> 220 kV ) B B M fE EBA
FEARMEM R, BEIGEEEREGEHRE, HAGERSGESMNT
T OIEATGEER T Be th 2 RGN B K R & W4k % R A5 045
BOR; B AEE B F T EBA ZERM A 09 M B IR0 7 %,
50 EBA % & R 5 A 3t S0 A0 KB e N R AL TR
A R G0 B BOR EBA ZE AR AR By N T Bl B HOR, RS
SHAEEWNETEA, JTX EBA #BEERL BT B ZHA.

ERWG: BEESEREGERHEEE N >300 MPa; A FE
B 45( > 220 KV )R Hi B Bk B8 EBA ZRRK A BA 28 15-25 wt%,
Y5 Bh 45 ¥ 4-8 ¢/10 min (190°C, 2.16 kg); Hinak B (R EFEL
BA KT 35wt% ) Ak FEHCR AR B L (23°C) <50Q-cm,
AR B L (70°C) <300Q-cm, &KWEWALAT SOum MY; LI
bR AR R B OB B T 2B

KRB LH-ARRTELERY, GEEERE, B5EW
8%, AR
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6 AL E TR HBA

6.1 Al AERBHNFTABEREARMB S BEFLEA
(FEHEXBEHEA)

MRNE: B4R G LS4TSR B0 5% bk
HHLER, FREETABEMALE EHENSRT LREM
EEERITANMARIEFHR. BELEE. 2R EEHRY B
FHR LI R AR E R E R, AN BT AR - &
TZ-BHERNAHA SR RRER; R 6 MR EA RIS
2. &EF. KEFOLREMSF AT IE.

EHREG: NABEREELRRERG, ZAHFRGEEE>
1000 N K. RAEEE > 1000 MK TEMEKELEE > 10 A
B BEXRBERI. 2R TN AER 1 £,
B LT X R IR E > 500 H/R; A BRBHRE >27%(H
A>1lem?), WEEENRBHERE >234% (@R > 1lem?); K
BEEBERRE>30% (AR >25cm?, §=HAE), HAEFE
% 85°C. I JE 85% N A& T A 4k 1000 /N B J& Y 380 % 328/ F
5%.

REE: Al AR, gHEE, LR, REMSR

6.2 FEWs iz SFAME BRI RFH (F5EH
FXK)

HRANZ: At — M E BRI e, &

‘EI
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Hor. HiAE. BT HEEEEERLEZDWMOSR, ETHER
PR, B MR BAEE; REENS K TR E
TETEREEME MR,

ERER: LA RN AAGRETH, HES AN
HEPE AT RHRAE B > 10%; AORHRAR T P Aok I TN e A AR e
RKF 0% E; KEED | METHE TS — A4 &
FBOR; HlE& W 2~3 FE BIEEL > 350K B B X ER M = AR
HER,

KRG HWWay, %MK, BEERE

6.3 ETFlEARKENFRAAI X TR FBEFHLNHR
(FHEHFX)

RN R EREXTHMREFRAE, URKATIXT
(. . RF) M RFE, FEEREZNALL T HEX
SABEZE, ELHANATIXT RS, HRSHRRITS
By A EE, FFRIA S X oA m B A T XA
AL .

ERARAF: LA T K e R A o 45 4 B3 g A3
Py W 1 B AT R T IGRBIERE PR o AfE; A 2 F D
FEAE EROPANATR T AR, REA KT L
JP% 6 RS E AR R <20 mmY/AE, A <015, ik <
6 mm?/4F; 5Tk K B 4 S B
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R NI XT, B, B#H, Mkt

64 NIERHEHLFEITELARERMNE X (F4
HFEX)

AN stEmiks EneetlemiiRmR, L&
“NIFw+"Z REETE, BB WL 064 k0K
WA, AL ETEERETFRETFEMGRENNZ REITE
Hik, BALZE AN FAs-B T R-RE T E-E
GBI E, THRAEREK, RE &SRR

ERER: EIL CATERRTENTET ERS TE
BYIRTH, ZAWRUHERESETEEZEITHRE
<0.1meV/atom; & F ZiE b Bt el RE>1 kb, = 18] R Z>100 nm;
BN F 109 KA KA.

KW ATERHEAREIT, FLBFIH, ZRETE,
EES A
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