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M B BEAFIRE K, ARG BEHIE, BrEgmtiwgs
Rt E KR A R B K & TR TAR A AL A S K o
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2024 FE A5 EE WHF R R EARK RN, BESE
AR KRERE AR Swmae B EA e Wl
U A RRAT R PR BT I T RE AR R AR R IR T2 LR R 6
NEORTT 1, HEEMATE. FEXERAREL. MATBE=
MNER, WBET 2 BwmmiEs, NEH LR 223 10n. H,
WHEANNFFHFEITE, ZHEEKEZF 4200 70, HNT
B 200 7 70; MFE /A TE 2 B, ZHEKE 5 400 AT,
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). MATEETENEEL RS EKE F LG KT 2:1.

BUH S — %458 —FAr i (40 1.1) WHER 7w Wik, Bk
FRULIA SN, FAIEE I HFTE SN 13, LA A 3 4,
AT E AT R Sb R B = RO AR T 45 T B B B A AT R
WAFIF Lt Ar. BAF AT E TRIRASHEL 44, TESE
SR S B A S K Al RBEHEAL o AT ERTE TR
RABAHHESAD, NESHFELNEHRIHELER. MEK 14
FHf A, TEFEMRAR | 4R ATA

FERFRTEAHETRRA, THSE B RY A3
K. BHK1ATEHATA, FWRERKN NI 198451 1 HE
A, RN ERIAEMSE AR AR ERE L.

HONAS b TR B SR R R R R AR AT R N Ak g sk
Hik. TH TARRMA, TESHBRN B3 K, FEN
EABEHLATEAAE, 750 YR R B 8 A 5T R R OB R

RAATE FF .

1 Je3t 6k R AR

1.1 T PR AR E SR R A R AR R (G
KEHA)

BERR WA 43t £ A R 4 a8 F AL X 100-300°CHE E X
JA] 785 A & KHar. BfE e SRR e R R, R
LT E - VD B9 R B AR R i bR i B A 8 R RO



FEGIEMRZR ;s B 50 AE 2L 1 FAT RO S5 AR xet 4 4 2 BT A
UL, JT R SR A AR R R R AR R
o FeEE A S E L TR TR SR L BT e
"ANE; FAREEARRIEET. Z2ERERBUENS &
BREFHZFNERAFR, TREWERE LR TN
T BRI KB EOR; TR KR F 8N R E # £ 2
ERAW RN TR,

R 3 MU R AR, R X B
% 100-300°C, F#Z % >5W/(m'K), 474 % > 200 kikg, 300
KA L AGIR e 0 Rt BRI R < 15%; etk B % E >90
kW h/m3, fE#IhR%E > 50 kW/ m®; i # i EH5R 5 7 361
YF2E, BEEEAL/NT 200 MWh,

REEW: PR, ETEAME, KEXES

1.2 ¥ 6b IR R R IR g ML O AR AR T AR R R
EmIHA (EMXBEEAR, Th, HFWEKs)

B AR A 3T Ak IR TR o IR ok AL X T A kS A
K ER, FRFIAERG#SANBERIEIT, KB
B R SHEY RN RN FRHENEREEH
MR AT R AR & L RSO0 G5 A S et Rk R R
AL, BRE AR R T R YT T R B PR R R R B T
M, SRk B bR B AR TR, FF A AR e T



AR By R TOAT A Ao B U147 - BB LA RS T R OR
NEMBE TN EIER, =& EHRE AR ERKEA; FR
w i EALGG RS ALEE, TS B, RIS
HEIRzh AL, HITER A L.

ERAAT: FE A S A A, Wi g Bs>1.75T, 44
5 E>200mm, & # 3 H45<lmm, # ¥ Hv<8GPa; % n TiF
& <Sum, Afv T # & >100SPM; % & i B Provwa<TW/kg ,
Pioro<17TW/kg, Protsu,<28W/kg; WB{H I E>350kW, E{HEE
3#>20000rpm, B AL 5 B 2K R >98%, - AL 47 46 55 B >14.5Nm/kg,
Ty & % Z>10kW/kg.

AXRIWHA: THRTHEAHAEFE R,

REW: AR, RO, SRk, Bl

13 FHREHRELRFFREBREHNEERZRATRREX
A (EEXBEA, €8, FHHEKS)

B WA W kAT ek HE . R AT S A K g
R NP EFMXPHRBEALBRENETNFR, KREESIEMN
JE U 2R B2 R B AL o 7 e A B 2R AP R AR AL SR, TR R RAR L
o EREEAESUERERETEN;, BxEEXfEREA
WK B R R EAY SRR R, FRBEEEUNTN
A T O EAAT N, A2 PR AL B KRR S R SR e
RHHEZGZNRELERARRVERTE, TRAGMA



%3l .

WA LIE ALY L AR R 10 AT BA 2 &
300-800K 8 X 1§ -F34 ZT 1H>1.7, #KEMRZE<5%; EERX#E
BB E>10%, B oh % E>4kW/m?;, B3 A ol B4
B E>16%, R E E>8kW/m?; B4 M fE 4F TR <2%;
e T AAREE BN LR AT EER L (FE/3%) B
KWELZEHFNA, FHERR. BREAMI0 TREFRRAE —
Z

ARV THTHE AL K.

KB PRERELE, mimREME, SRERE R
., ERAUHERR

14 BIOLRERAMEERERUHABXBEIART K KM
Farde (ARG, €H, BHEK)

BB A X B R L o B b B AR A R R AR B K BT
WA LR E A RN A, TR & RO6R # b A K AR 28 A
TR R B e AL R RIRRF 5T . BT e e D AR T AR R D R R
HARAR, AR RERAERE RIS, FAEELE. 7R
g EEA PR EESNRAR. KRS EREZERN
R, AT FEERERKFRERN; FHETERLEE
W B ROGR B R AL, R A%, TR A
A



B 70%4E% KT, 100 nm 2 4E% W B 4% 7 FL<70
Q/sq; 80%HR B, B TEM 100%%FH AR, 100%45 1K iy
ML AR R, L FE<0.5 mQecm?, RE FHE <22 nQecm; T
T0% 488 X F1 80%HR &K B AR By & Bk W 3 B2 30 B A >27% (AR
>4ecm?) , B HE MK E>26% (HAR>210mmx105mm ) , Wb IE
BERAR<0.3 TO/F; AR E >24%, FFiE I TEC61215 4140
W BLF S >500MW AR B i 414 o 78 4

AXRIWHA: TR AR E R,

KR VHFZAREE, DREBEEMME, BBOLRE
W X% 21

15 BESERANE LB RREXEMREERNA
(MR, w, WHES)

BEOT W 2 AT XEHT 6 TR R 5 Eo 9] TH 4 <A Y AL A I B A aE
PIFR, XA TET el NAE L T m g LBt s &
BREA. EFARS. B—%M. ik SiC A8, #FHELE
FL. B S U B T R FRE R TR B s . KA W
EMERRAE AR, R EAER. AL5EE. B EREHEAT
7t Fo k55 A AL B B A AR E N B S R =
S, ArREeme et mEIREENHETZ,; 5t
R MBNERGETSERES. ZRAYARRWZRA. 1N
A E o LEF RN, PR EE SRR L% L i 8 5



PR, BRAMA LG, TR EMA.

B SIC o B AR R B U Uik 5 <03 A
fem?, th 53 E M <3.3mQecm?; # N FER>60, B E
>65%@1000e, 1 #<120mW/cm*@50kHz/100mT, 1 Frah &% 57 5%
FE>1.2T; % PRI IR & 4% %] & 40-60%, 190°C T~ FRiE 1h ¢y B
B E<3%, BT HEFE>08mS/ecm, =EEE>15000 %;
AL R A 3 8 A B U FFEL B E>10s, PO FEL4T L B L
>1.1 B JPY, BEHL AR E >99%; SEFAL B A e, 3 o S B LA D T
1 3.

ARV TR RER A4 R

KW SICHE B4, @S, AR, WAL
i B

1.6 AMTHREHBEDENBESENEREF XBHEA
(FEHEXREAN, EmH, HHE)

RWE: WEE ERREAN B EH XFRA MR 5
BRETI N A E R, BRGNP RS . #E e R E
Bt x5 F e e A, B 50 & [ B A 5 MR 1
BHTE, HREBREEEERAEEELIA; FREEKRD
MR A F SR FEEET E, RSN 8 E R R
MR R BEME N EREIRER T, RRER. A H
B RERREEN, HEREENERES, EFERAFE



F7 5077 S RL R 7 SR B A R

EYAAR: BT R E<100 MPa, B4 %>99%;
P ARAT B 100% 54 T, B 4<5%, FHF>100 7 K;
5 4k o AR A B $0>100, A EAREE F<0.1, 7 100%4
PR M B B >90%; AT IR MR A A8 R S S AR E AR >1m?,
BT H>1500 A, A A E<5%, BT —FH>90%, EEE
BRSSO A R DT 1.

HRWH: TR TRER AL .

KPR B BMER, MMk A, HME N ERET,

1.7 #HA MOFs A& g ERa @R n kB SHEH
# (FHEHFEX)

RN 4 xta B A H A B R AR FUAR R LA F
WE PR, R TR R R f T R T AR R T AR -A AR
R4 (MOFs) # ety & 3 R, #F % MOFs & # [
TR AR AR ) & R Ao B RS LA, #B S 4F T E MOFs
SR R Fn A R R AT, AR T RZEIEEE
fogk o AE RN A SHEF S b EEAR, BETERTAE
A5 AT WL B 2.5D 8 7 ik OF R A B R L R o R R A

EHIAR: B R AR AR SR R R BHR AR R < 1%,
100 KGR 5 AR B AT <2%; A S 100 K65 ERR R



g <5%; BRI E R Z A5 nm B E K; B g
JH B TR R > 0.1 mS/em; AR A ®E MG 100 K e A E
Bk >85%; HEEHEH>1Nem, JLA 5L FUr 4 5 < 3x10%
m?; BAEESZ) 100 KA (=50 °C ~50 °C) J& 4 5% N
WG LT A< 1~5%.

K4EFE: AB AW, MOFs B4 & i, HRxEW
X, WHTHh

1.8 EHRRARAETTFERXENBEEAN (FERF
%)

RN A 4 xtah A4S T o b xR w e fo g et e
PTHFER, TrEMeRaBEE T e B B IFE &R
Arion TEmE RN ERM R, WAETIREY R BR
MR SR E R A, AT RS TEA S, #&
= LR B TR R R f AR R B A E M T AR B AR
Fom s MR, TRELRA. THETENEST T EBEAR.

ERIFF: TR E b B E>450 mAh/g, & K EM L E>90%;
EARA K LA E>210 mAh/g, H K EAL L >90%; #F i Hy H. 3t
8B % E>260 Whikg, 25°C/10C 1% 2 75 7K W, 1000 Kk B & R+
#>80%; —40°C/3CIEFE X AERFFEALD F 25°C/1C F&£ 7
B E M 70%; 10 Ah DL b AR 2P kA 2| B AT & K.

R BERAME, RAREE TR, 3 EH



19 mitHEAFUEFERB2ESEMXENH (F4H
¥R, EH, WHEKS)

RN BrEthe. TR e gEEX, TR
M HELAESBMBCRENBEHARR. HRXEE T
B BHFEREN. HRA. FEAFE O b E S BT
B, EREBREMARESRA T KR EER; FEEtha. 5
TR o b R T AS L SR, TR LR B R AU
T 2 R AR R A B A AL S BUR

ERET: BSERNERS THFE>5mS/em, fif A1 &
H=5.0V, #E-40°CH 5T 24 /NS T 2 RIFER>80%; 7 2 4k
fE, B JE<30um E W H FE<200Q/cm?; UEE WAL F T 6 >4.8V vs
Lit/Li TR, SEHE2>150mAh/g, B3R 500 K& R
>80%; 4B A HARE M, AE>S5Ah, fkE X Z>800 Wh/L, %
-40~100°C 7 B W iE % T1E.

AR TR HARE R,

XEH: wihwESERR, 2EAEN, FTHR

1.10 EFFEnhEZHEENA (FFHF¥FX)

R A A T R \H A4 L) e AR E A R B 1 R R TR
%, B EFALERME S A B U ELZEE R
M. BRI R T A 2 A R R T AL EARORE R B B A ATL R
J 5L v P R AR AR AR AT R B A ST B L i 2 R AR S A B9 R K
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WET i, HREME KRB ABEAR, FAGRETE.
K A AR AR B T A A R

EBRITE: AT REF AR F>20%; B4 TR 2
& > 1100mAh/g, &4 EMH LA & >550mAh/g, AT —
WO YA L B B > 200 Whvkg, B EF 500 K e A B R R
F>80%, % 1000 KEFEAMRK. FHE. TRETLKE.

KW EFO%E, AR, FHEZKE R

2 XREREWEMAHB

21 HAZRBERFEN N AW REN B R RBERA (e
FHA)

MRWA: AR RIE. BB SRKIET x4 A5
Fom R A RAM B E R R R, AR AL R . BRI
oL B T A0 e OAEORE, KR BT 25 B KR R 25 A
RO, RBARETEREHA;, AREFHERIEAR
WIARE T B AR R 3, B REM M5 s
BRI BRFORK R B 50 AR A A ] & R
TERZET LR BARM B IE T d, #HAT A MG K 25 208
.

XA G 3~5 AT E. \%ﬁ IF T R B B T
Fe S XEMAK, EbmaT e TELsM/AT 13, AL
ﬁ%mﬂﬂﬂﬁﬂaMmMﬁ%ﬁ%%ﬁT%ﬁﬂmﬁ@%o

11



min; B2 PR EE A R AL R R 9B B AE pH 5.5~7.0 W[ AR R
VA 3 Xk 2 R A PR35 e R AR B R B R LB 1.0 AT DA By 2
L2 FEUL B A B R BB, HRED | AR A
FHR, SERE R ATRT T I HENTT A 5 K AR e R 5T

KRG HYRAEAR, AEBIRHNAR, BT HE,
Jig B AR A

22 EHHEERELRXTBRAEMB AR E I KK
KEDA (FEHEXEHA)

HRWA: SRR TRIREZN KR F A, 5% 3D W
HERELBRTREM R KB R REHAR. AR R
U E&EHEeRE. BEEMENAMEEE, REEEREH
REWGTEN; EMREHRZRERANNGEENRELILE
1y, BERERAMEE S meE e, BATE ARX VAR 4
W, AREZERE R ERE Rt RmEEzE R TR
R PR A B A FE R, WA EMEESNR
M

BT 3D T RS e RAEAR N £ Y48 20 % R
GB/T16886 £/, 44l 7% Z>450 MPa. /& AR 5% & >310 MPa. % f#
F>15%; BEREHKX L AEMNHUERZ>20 MPa, HEEE
<20 GPa, FLIEE>60%, FL432 500-750 um; JEIK R 4458
>5 um, A FE>1000 HV/0.05, JE %k lE F 287 LC2>20 N; R )%

12



B35 AL T 8.0 mg/MC (500 7 K 16 30 BB 47 5250 ).

KB BRATERE, S04, HHHE WERE

23 EHAT mRNA FREEEFR (FERFX)

B W2 43T A FE FL o A A Rk B mRNA &K £ 5
Wi ERZ. FERFEA, HARXURAER. RIELq4h. Rl
B2 A H A AT S A T AR N F R B mRNA % 3% 3400 R
FER. AR ERBEM PN A S MFERESRST i, R
B REME. BREN. BRE AFEENE ST mRNA #3%HH
BRI N 48 66 30 B WO R K5 3 B R K #F 5 mRNA
BT EAREE KR L0y Ok, B HNIE, #MTEAN
A

AR RE>200 A TREALER. RIEL K, RIALBRY
mRNA &4 T #ZHAEMH, RiRELTHESRE<LS5; it
10 A DL _EAR AN Bk A e b R AR . ST 4 B AR R R
o 3 AL B AAR AT, . S FE R T LA mRNA # 3
B TR ED | XETEHL T HEM B mRNA # 3405 &;
5K 2 A DL B s MK TR A R B IR 9T T RO

KW FHH T, mRNA #3#%, BEafEk

24 RALFGGENRAR S ¥ 440 KB Zh 66 AR5
R (FFEREZR)

FRWA: S, Rk, Qa2 RE082iET



A, FRATHEZ. " RE. BER. FVURREZEEX
AT SHMETHAM K. Hak W AT 2 %%ﬂ&% RN
G TE AR AN R PR R NAKBIRA A TR LK, KEMN
et Bl g M E BRI BN . KB T HATON, AE M A B .
NIEBH LB EITFNRE

R RG24 M ZHER T T AW 8 L & T A i o
JT, 7E 32~37°C. pH 6.8~7.5 & F T ABARZ 30 X, BAE 7%
FE>30 kPa; T AKBERIGATFIE. ORE. FIER BT HHFERR
By 2 Fi A7 T8 R >80%, 17 7E B E>30 K 35T 4 Ah AR IR B A 4 R
PLgg v SEH EAR MY, EHRESD T 108441 Ak
DT 3 I T 2 A KB SO IR B 48 i e 2 KT B T RE TR

REW: ZHERARMKGER, XBE, EMRNE, EEH
At &

2.5 KA E KA 28 H R0 E R & BOR 58 R
A (RATE, €@, HHEHKS)

MRAAR: maEAENDFLLRHEAT R, 4344 H
B ALAm T4 3D 4T EU &4k & 2 AN Nk R 1K . R A B HY 19 AL,
WERETEHRF &R RTAREREA; AREHIT LK
EEMATH. HE. WERTROPHE, KEELSEHATHH
R B E SR B R 4 F R 7 R T2 R R A R
REE—BENIER; AR P AR R R EAT s

14



;

St

T

o S
W
EX} e

FUHXN BRI R EFEUR GRS Ew,
IR s HRES RV A2 W F A A A A
W, FRENNY &, TRENZ 2MEITFE,

EBIKF: DU K E Dw<l5 um. B4 £<0.03%, 44 F
<0.1%; K% 5B & E>98.5%. Wds tb— B H>98%. R ~T45)Z 48
iR Z 0 B EH0.3%Z A . A AR T<20 um; KA 2 ERE
B >850 MPa . #t I 5% £ >900 MPa, M f# £>12% ., # U &
105~115GPa. J& % 5% £>720 MPa (R=0.1, N=107); 7= &>3 4
INFES R K A& ST 210, TR F 7>1000
AR A A e AR &, BATH £ E B E>5000 T, E
B Z A7 200 7 LA EBE R SR A 2 R A

AXRIWHA: TR HHEE R,

REW: EFKEL, HMONY, B4k, HETHATLH
N

26 ETFAIERNBHA#MERFAUMB L ITRAEF
BRANMBAHRE (FEHFR, HTEK)

RAR: stk At A IRFAT AR RBEMR. Rt E
PRSI, RBERET AL B 05 3 8 gk 20 a3 A0 kit
SR E TR, ARAERBERNFE LT TR, BEFRLE
TR RIS kB XBALE;, REETELF
G N RN Z A RN, FREHES T .

15



) 40 S5 A LR T B 2L o B AR R AR R R IR AR AL

RIS FH 23 Mk Eat AR A BERA, HA T
MR H 11> 8 mM s, ro/ri<d, ToMEHEH r2>200 mM s, ro/ry >
50; MBI B REBEE, HFARE>5000 4]; R4 ik
B 1, BEHE5%; RITHRAMHZE (2T, 2. 10
B ) PERAFIRA 1 2, MERR>04%; BEAE WKk 5 SEER
RERNRENSMIL 5%; EIIN 10%0HRERFHRE, &
TE I R R AR 5%,

ARV THMBTIRKESH

KEW: ShBEHIREA AR, GUoKRAEMM R, RE £ RAE
A, BEF RS

2.7 T M8 4 A/ A PRI BRI R LA AR S R
AP REHSBHEAR (FER¥EK)

B AR AT BB R B BT DR AR vE BT B R ok, ARk
T2 M AZAZTE 28 0 # 5 0 JoR 8 4L 20 R38R B2 5 Wi 3T A R A
PR, BB A6 TR RN &, KRS R e B A A
WRETTE, SrR MK AL AR B TR R M B
7 3L\ PR R 78 R PR o % B B

R RAF 2 M DL B 6 LR I 40 A% 5 A%
A G R ARA MR, RAE T 7 F>70%; 5L LA fiA% - 4
RUAZA= 770 A IR 09 0 W 39T SOR R T R 33 2 AR 0 9 R <30

16



AP, U WERE>95%; LI R R8I o KON B AR E

R WATE M, REDHHA, BR#ERGEA

3 BmaEmELS AR

30 ARBHNRERARERUABE (EHEXEIAR)

R AR: 4 RBRRNE & X B30 R % R R M
PR K, T RAR IR B R A MR AR R K — R A
PRI R, FRAAEMMT SR &5 &, ARE4ENL
M EEHRIFELILRERNE ST E KA BN, FHEERS
RaMAEL R R, BIXASMENNZEHETNER, #H1T
RER Y SRR R R SR AL A R B

EBATr: I 2 MU L IREE R AR AR, 1k
5t 4 B & B <1.5wt%; £ K A2 N 4£>25 mm, T 1E R <450 °C,
7= 3#>1000 h! B 242 R > 99.5%; £ 500 h % 242 3R 1 A2 o
b7 7 P IR R R <1%/100 h; B REBAR N 1 &, 41k
G el BRE A ENE R G R EER /DN T 1.5 wt%(100h & %
MK ), RS R G R AH HUH B B Ak

X e, a0, #A, AR

32 BREATESZHBENXREA (FEHFK)

BRRWA: AR AT B A K, R R L
EZ e fErmet, R, g, EREHEE5EIFHNHEE
MAE, JFREE 8 B oh 3%t K — AL B S R S8R

17



R Z a3 5 Ry AR AR, B £ ah - el WEHi5 ek
EWRITEMAT %, BrEERILEF BT RN THEES
HAWILE], A AL AR BT R IR R

AT A £ T B AR 3 A DL b, AL R 3 3 T >400

m?/m’; F FiEKAER, % 06k EH P AR E>300L/(m>h), 7~

K SDIis<2.5, E4T4E H>1000h.

REW: AR, GERE, L, KLE

3.3 AR M EAREEEMABNXEBIEIRA (FEHFX)

RN A3 B AR R, #FR COL i B
JEAT R & T %, FFX CO;, ﬂr@ﬁi’ e A U AR B A K B
A, R COAMBRMBE T A o T N3 ?fﬁ%'&ﬁz
W IETT i, F 5 COL v [ (% iﬁvlﬂmﬂ%é@‘/m&?tﬂih\%%m
K CO " RE T AR IE I8 P i B K AL T B e P K e

ERAER: FrEl 2 f UL BB B F iR AL CO, e L
B EE, FLHERAT 1 m W~ R, CO." L& /N
10 min, J#i®@ £>1000 L/(m>-h), *TAr4% 4 20 nm By il KI5
B >99.5%, FITH LKA E<3 ppm. JELA A TR w1 E
7&%%5%1?&?)75 0.2 MPa, & 4T B [8]> 500 /) B, B 66 32 J8< 10%,
i E KA E>98%, FAMH A wESS ppm.

KW AEREAME, AR, HAKSH

18



34 REHFREAANLEZEL>BFEXBEEA (FERF
%)

PR WA At m it 5 E A RSk, #FE
F 7 R A AN FL B . R AR A R, PR
MEIBFEAG IR EM R EEREEN, BT 5
SEMAENZ R K R, WREETF RS NER FMHEL
AL, TR AR L 5 e PO R AR T A I P

ZRRAR: HEEI 2 A DL S 7 )R R AU L3 A A
&, JEEJEH <100 nm, ¥ K@ E>20 L/(m>h), xtT#pKEF
REREE 0NN EBRZ, FREREN2HET>10, B
BT E<400 Da, A% JE H>40bar; T HAZSMIEKE, 4tk
FE A O A E>95%, JE T Ak A% B E>150 h.

K| AEIE, BEL;HE, RERFTE

35 HMALRBETABEMHAXBEAR (FHEHF¥X)

MRANE: st aeBrabE. . &5 E0HEA,
J LA B TR Se A B R A SRS, BT IR A AR &
BB TR BN R HET &, EERA2ERTER
BHNFEBAESZRMERIE, AOHEALEE T HEEM
L 30 R

EHWR: TAMEE TR EET B, Ha/E0E R
>500, /805 7 $H>1500, 4/45 0% % $>5000, 4% T E

19



>2 mol/(m?-h), B T 425 A B AR € 3247 B A >1000h,

XBIH: BATHEE KA2RE 2BETHHE

4 PG £ RN

41 RAHERIEHNBIREREELE BE MK
O (EEXEEA)

MRNA: S, Bz, KRG & 5 118 5T
WK 20 R R B RE B R R, TR LA O A 4 A S B IR IR [
REHEAEMBRERERBAFR: TRAERGEEESE
HAEHEBRAFR, BRELWEEFELY BRI EF B
HERR . RESEMIE; DIEIK &K & 851 0 BRI R A%
SRR IR 20 o o AL RORCRR R R AR R, MEA SRS
H, BRRENZEESE B KR E A MR s SR, FF
KRB EE B S, AR SakAn KRR i n o
AT AR 75 L R

ERRT: RIREESRERE R ERAEFEYHEA
&M BB RARFE T>1.0, 100-4000 Hz F 3% F % %>0.75,
4000-10000 Hz “F 3% & % $>0.85, JE B EZ &M K& 1g f1 0.5g
A FE ) SRR IR BB T A T 45 >20 pW F1>10 pW. FE T
ZRE MRy A AT AR M, £ 100-3150 Hz &
Bl 5724 0% F &>30 dB; N T K AL, £ 100-4000 Hz 3% [ i
M E E>35dB; M THEE, £ 50-200 Hz o F W -F 4

20



R 20 =15 dB.

RG] EWAAYE, HEEN, HEMK

42 ZRBBRAFRIEHLAIMB AR T HETEAR KA
B (EEXEEA, £w, #HHEK)

MRNE: BHEFRHET ZELXAMAKRN TR, &R
B AR M BB R F R, B = R R ASOE A, TR K
RF. SEAELIGR N KB R ARG LM R M
B B bR E F YA R A Y AL R R, TR
AR AR 2 BT R SR BN R R B AR A R E 204 R
AL e AN, EAET R AR ES R 2 KBSt
kAR HEE AR A, EIX L R AR R
S ey R

R KT 3~12 um BB A7) 3¢ 3% Ak 5 2T SRR
YRR AR R R R R R AR M, B R>3 &S, R
ORI R B ZE <1.0x109°C; FKAF O F B 5] AL
>640x512, SEHL A BAF LRI £ MBS AR, R A>3,
HANBB <500 nm;  SEBLEE | ot>3 A A AR 204 i
S AR, YR E>2 AW, FETT R B BT .

ARV TR AL R

KBIH: — KBRS REAWHE, RRAMEKR, ZHEHE
B 21 S AR kAR
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43 FUHLZESEHERMBEERRRANA (FHEHFXK)

R WA W ALE e R RS B HE
e 2SS, BAL. ERAHETER, ZEEERIMAHKZ
G B H AR A RS, M. REENRT. e fa
FRERELZESEREENESEZRMY WEAASEEE S
BRI S ESERET]; KRG PAFNEE 28
AW E FALE, LAY FUE 5 RAE-R B T AR AE- TR AL 4
AE B R LR R A B AR A

R ZHESERES] Z A 5 #HE<S500 um, B E 4 9%
<100 ms, A RATEHE T R A A ] 5E E 0.001%-35%, Al
6B AN R E A $>500, 8 RORORH B T AR IR E<0.05
°C; [ /15 AR oA I AR E<0.01 Pa, R4 E>1500 kPa!, %
10 L B4 8. 10 B DL E &2 W& 10 Fr D _E [ %40 5 4 3R A
W R 4 F1>98%, WA B E<Ss, x50 f Ll EAA T FEAM T,
TR . HLRE 0 2R B A AR 3R ) 1 2 >98%, R A B JAI<5 s,

REW: EUER, ZES, MR

44 ATFTERFRAOIBRFEABRAERE (FERF
%)

HRAR: 4 AT e ERE S8 A L. 7
REEABEFRAGAES. Kb, BEERELTERHE
KR, FFRMBLINFZN RS ERENIE. L FW 2 EAM

22



BHF R T A TR G R, BT AN ob A ) B 3 1 i K
HAE&BR. AL ESR BT HENEERT, ELATATE®
Hik A E W B ER R AR AR AL, R 2 dh-H in
AL W BOLRB B EM R, BEETONER ML
W, BTN R IEEA 24T B R B

AR F2H (082um) FBW R E M FHE LR
>80%. F & TIRKK2 um. FHFHTERBEKLTEZE 122 pm 5 F
214h (3-5 pum) FEH 3 AR P HZERLE65%. F 5 THRIEKSS
um. FHFTERFEKTEE 3-5um; w204 (8-14um) FHH FH
MR R EIRE>60%. F 5 FHEKK>14 um. 5 FHRBK T
Z 8-14um. 4B R B8 TER BB FRaih-mash &
(1-14 pm ), TAE BB L K H 6 th>25 dB, A\ $H1#£<1.5 dB,
o] 7 B ] b AR IE<2 ps. FHIE<2 ps, W EEKEF<0.1 V-em.

KEIE: aHER, FRUHE, LAHE

45 ZTETERRARERBNTELNWETRERE (F
EHFR, £w, W)

FRWNA: ALY S AL A A0 % T k=
EMWETRENTFR ARETETE R AREMHAHE T
B, RRFEMBNA . BEMBIS B ET R R
B, KESKEE. R, KU ARAEETRRS
W7k, WA FE . 0. . mEEFhRIT T ENE
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. B %% | LR Rk,

ERER: ARADBMETRIARENY, BEX12ETH
SAWEET I, WEBE>107~20 Go, ¥EHT 0.05Go, HALI
FE<101J; Brm AT H M, DA E>128, RFHE>10Ss;
07 22 B A8 FU B, W RL B 1B] <100 ns; A% 47 b 22 ko 97 28 4 AL
BEA>3 M, EEARRA . RB| S = LN L,

ARV TR AL R

XEW: ETRIAMENH, ETRRIFE, TEWE
T, W E

4.6 RTZFHEHRERERTH (FEHFEX)

HRAR: 4 BrA R m A e #MEINREF K, R
T RP AR B T AR 00 B 6 A8 G 3k AR A AR A TR
P, WEEBRETRFHEEETHBR ARG RBANGEE
o BB Tk, KRR I R T O R AR TR R I R B E A
R4 R R BEHOR.

ER: HHOEFE R THRE>200eV (Hip)/>50eV (5
W), MR EBEEMRAATFRA 1 2MER wREUL
T AR 09 B T T A B KA AR A AR 3 ALk

KB RT)FH, BAEEIES, KHLE

24



5 Ke b RORT A TY REAT R

50 ATEERERL&E BREARRBANFHLX (X
BEA)

RN 4PN EER e RLFE N RERLE
RESERNEHRA, REEREAGEEM, FRETHIEH
FEEENEHEEREFLEREREMN. RIEATEES
LR S B RO R E . R RE RSN, RS
TR F 2B AR IR IR EATR, RGP R AR WA fER
HE R B R IRAT R B T AR E N B SRR
I%; EXRRBREGEARIGEENRK, IFHEEAEAER
A EEERENE BRI,

ERIE: FREAD T2MENGESENZ AL i EH
AL EN, 0.3-2.5 um 7 oL AU 2040 5 B X JE] R4 F>80%,
KAEHE D (8-13 um) ML G FE>90%; KRk E LI E [
P B8 E>10%, AT 2R >150 W/m?2, R4 77>3%104 N/m?,
BN AT 2 >2000 /N B LR B /BRI, LMK K FV-0
R, FKEAKEMANKS120 B, BRBRHETBFHERE S, T
REEEREFEANESEFHRE. E3 MU BB RAT R,
Zi oAU L ERERE L A RIGEEN R, FHELH
B 26 1>10%.

XEE: GoTEAMR, BEREEME, GRERE T4,

25



B 30 iR B

52 A2 G RENEZ R THRAZEA L REH
mAFR (RXAHAE)

HRAE: St AR RAS . BAT AR E I G
PFHEHTFR, FAEMBAERZERNLEAR; HEGRELEE
M, B EAmLemKAe et e B0 TR E RN/ E/
B, TR TAR/ME/ e FREAREERETRENS
BB, Eume AR S RENENTLEE, TR
N RELZY/EERTZESMETERHRE. Z20 T HANA
%3l .

ERRF: LINTEBGTRRELERTHE, 2Rt E
% E>130 Whikg, WAL/ &/ e SFEEAE . #H. 8%
AEBESRAA>T M, ERMAT 20dB; HiEWFNERE 5 KT
MEER—B; LI 2D FME R A/ E/MLE R R E R
W, WS> M ErEARKRRENS THRaWER, 3
LR AT R F>10%.

KRB LMA%E, BEEN, &FiTH

53 AR EB ARG FREABERBRA (FEXR
AR, Ew, WEEK)

HRAR: BEaem S EFE AR MR T AR, HEER.
WP ERBEA, HAREER-T-NREZEARIATHA
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RARAT N, BALBERGRBER, ETHERIEA, E%m
HARE R R BN 2 RER R EAgE &It TR
AW LB BTEHA, ;%%@@%E%%mﬁ%%ﬁﬁ
BH, FREBRIATER T IFREMN, FARCFEELY
FRENE AR BOEHFE BNE, REFHHNH PVDREXE
5@ ELRER &S REHAR;, FRBOLENE &R HRE ik
B KEARER/FEESE T EHEELNE BTN G TR R IEH
%, FIHA RN AL

BT BOLBEN B BERE0.5 mm, #Z>800 HV, %
DX ot 55 41 M4 8 20% LA b BF & 2-3 A B PVD B2 1 S0k R
B E B R EM R, FIB~700 °CHy EHE £ $<0.35, & JFE>30
GPa, WiZi# M>3 MPa-m'?, JEEZ S >80 N, A IEE
>700 °C, i B wR G WG B 52 J5 A F o fus 910 sl AT B
80%; ##l 1 2% &t PVD EE k&, BRI, LIBOL
BLESTRRTFREERBEAER/EEe2THEEFEL
SRR YA - SR o R R i ol L
@>13 HHEKR.

ARWH: THTABE AR FR.

KB BRIATETGRE, FHEEL, BBAFYF, Bt
e
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54 AR MPCVD 3 & &R 7 X #3h AR s & H & R
Jo BL R (RL R = 96, i, FWEKSD)

RN 4 mE TR TRFERNEANE R L
BXTETHRELMBHERFTR, FRLXARTEREN A M
¥t JFE MPCVD # 5& N a8 &K KR A EET 2R, Brs
W A B AT - KRR H AP JE ) & S5 38 L T B KT % MPCVD
ERAZAGGER, BAREREEEGHINRERER, XK
EEaBMEMGERRIZEA; FEEEENAXE T T %
R, B EERESRGREENE, KEARTALE LT N
REWER; KT HFEEEE . A &R & B
B, BN A AR Bt IR AR A 0 /e
I,

EXHEF: B HANE RF>100mmx100mmx1mm, % it %
>69% (7.5-10 um) , & >450 MPa, #-5£>2000W/(m'K), &
FOHLRE E <2nm, 7M1 E WARP<50um; 4 M| A i #3% o o ik 41 4
A HHT>2.5MW/m? I 35 42 B [E] >Ts. >0.6MW/m? FLUi 35 42 B ]
>30s A B, EJE 5 % % >90% H kAR R N & A R AR R
>450°C, A EAFHFMNEZR R LW R 12 TRBAF; R
T 400 F/4E 59 100mmx 100mmx= Imm 2 & 4N A 4 =6 /7, #
WL REKADF 3 R,

ARWH: TR TRE AL .
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XEFE: 2R ANAE, MHEETFERLEAHNR
(MPCVD) , Sb¥& B A8, #nsE

55 ARTREBAZE L7 HENERBHEXBEAK
MA GtEXBEA, £, HTEHK)

MRNA: WHEdtd FRESETGS. WEME. WEE
SIC E A o851 F K, #F &R T 20 R E I fn b L FE 30 30 0
ARTHEESICHH CVD #l &K EFHA. HAEHESE. K
s SiC A8 CVD BRBEVLAR 3 1 F AL, AR AR TR EHEM
B SiC ##t#y CVD (h#EREH &R A SR EGHEE . itk SiC
MHEEE M IEAR;, BELHEESE TRERLAETRENIL
A EMSHBEE, FRAFIBET SiC H & ayLE; #
AARRTARE SICEEHUETmHA, EFFEZME. A=
AT ITET TN .

ERIFF: SIC M B EIREEA A 3L A8, AR F>0.2mm/h,
245 £>99.9999%, % & 3.20-3.21g/cm?, H 12>450mm, & & >20mm,
A2 7 2900-3300kg/mm?; B &I F LM i R AT LR L H L3RR,
597 & 4 >1200h, LR 7E 102-10°Qecm 3% B W T, 2 A 400
T/ T AT S WEI TR F K 300-360Wm 'K, &
1000°C DA _E T ks A A e #2  TAE B K >10min, 2 B 200 #4F/4F iy
A A

ARWH: TR TRE AL .
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REF: ARTHEEMAEE T T EBRAEE, B F R
B, 2 RER, HAHELLIH

5.6 BWAMNF AL BREHEHEAN (GEEXEIA, #
WE 3 )

MRAR: W EE R B AET AR R, 45
ERTNTF MG SRR, #50REeW KRR
HEEFACMBZEFHEBAREGEREMEEMBET HEM L E 4|
BEEAR;, HRMANTREEREGNARIAR, BRFAEMS
WUYREMA R ENE;, K RER S RA T M4 i
B &N, FHRF A GHENTHAER L2 MM
AT A, FTHRIF AR 8 7T %

ENHAR: R E BT H S M B E<0.25g/cm?, ¥ H
JE4E 58 5 >7.5 MPa, # M AE E>380 MPa, 1.1 1% TAEAE N4 24
INBFROKE<5.0%; REWE A M REIF A E Z<0.65g/cm?,
1.1 /& TAEACE TR 24 /D B ROK %<0.5%; 33 77 #4158
FE>10KI/m?, AKEERBE>LS FIERE, | FEREHE
HAAR<5%, TAEARET 1455 7R E £295%; 523 2-3 MNEA
LR 7 % B ikt

AAUH: EVA-XTERREREALSE F .

XEE: FAME, BRAKE, KA, 2608

30



57 BHRABEFRIMH RSN RS (FFEHF
%)

MRNA: MBI E. BESR. HHIET.
SE AR M 28 28 3¢ 00 Bt 7 IR AR TR SR, B 5T ko BOL BE A
Wah A AR E A, TRERTA RN =N EBEE
Wah A R E SR T EEA; R BOLFAESHOT A B 43K
9 N AE R R K E Tl A CBE E B ER. A
A S B R IR AL

ERAFE: HE . LA fr FORSE 3 M A IR s A
IR 2 9 AR <20 pm, WX LA A HA2<50 pm, HH E D
A — AP A BT ) & B B G BB B IS {E F )£ >100 MPa, A2 E Hl
WA A 0.1 MHz-100 MHz [, 78 JF 308 & 8] 5L 3% 2o 5 3R
20 W U E>20 eny/s, TR 20 AR ORI T SR AL IR 2 W 2
h B8 20 3 >80% 046 # £, 3 h W h i L >50%4136H FE; AW
FOF2LANNBHEHRERSH. GERETNAFEA,

KB ALBMEF, Wahbtr, Limis 2 shak A

5.8 MEE WY RFKA EHEE EBA AR BN XELH &
A (FHEHFX)

R A A a2 B 50 68 4 v B B0 SR RS A R AZ G A
AR K Y B A, TR A R e 4 (>220 kV) L & 1 Bk EBA
FAMBEA . BIGEESREAEREKE, HAHESELRE
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T OIEAnTEER T Be th RGN B K R & Wk % REEAH 045
PR LA ST B BOR EBA AR i B M e R T R
B9 EBA 4% % 2R 2 ) xt FLA A0 B BRI N R AL TR
AR R AR OR EBA MR AR BN T BB B BOR, AR
SHAEEWNETEA, TX EBA BEEREFTCE B ZHA.

ERERN: BEEEREGEHREE >300 MPa; 5/
4 (>220kV) B H Bt f8 EBA ZHRM S BA 28 15-25 wt%,
Vi B 45 4k 4-8 ¢/10 min (190°C, 2.16 kg); Ainak B (BREREH
BA KT 35wt% ) #l kR e, AR LR (23°C) <50Q-cm,
WA R (70°C) <300Q-cm, F & AL AT 50 um M 7; 523
b3 AR R BB OB B T 2B

KRB LH-ARRTEERY, GEEERE, E5EW
9, FEwO R

59 BHBENEFERELRPRAXBEATF L (FAL
W, )

MRAE: 4 FBERLER " EEmEbEEANANE AT
K, FFRETHIFENEGERENETELERBA, HTH
Ae B0 5 A 48 R AR ELAE UL, JF R T AR T e B
AEAEL 4 bk IR A 4 31 ) B 9 I D0k IR IR 2 I A2 W 3 b Bl AR e i
/¥ T A A B R AR, TR R T IR AT i Y M B A A
BRI e Bh A TT K e AR AR A B A 4 AR 3 e B R B AR

AY
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hHl &R EEARAMBRETLY. &4,

BT TTRE DT 3N TAR N i 0 5 M de A o ook
JRAF 4 3o 7 75 &, 7 B2 4 88-92%, pH {H Y 7.0-8.0, ik
EH 0.3-04%, L %apSBEE S A 38-45%10° cN, 20 &5 B H
1 H 35-40x10° cN, Zh & E¥E N ZMEA 3.0-6.5x10° cN, b [H
4 0.5-1.5%10% Qeem, 252 FE>98%; A B FDF 2 M FAH
Kl B o & O SRR R ek By AL, iR B A A 86-90%,
pH {E 4 7.0-8.0, EZEH 0.1-02%, L jhaf 24 th e [ <10
Qecm, Wi ZL5E £ >2.0 cN/dtex, 25207k £>98%; 2 &4 = 3000
ot R AR R W R B A AT S 1 S, R T5 A R
JRAF 40 25 J ik b SRR RS Xt B o A 4 T AR Bh A B B K

AR WH: %ﬁ»‘a‘m:}:rﬁéﬂmﬁﬂ%&

KRG R, MM A B, KR AR, Bk
97 B

S10 KX Re-MFR-LIFE X RFABRRBEEATR (/4
v, Em)

B A A: AF B A o R R A TR BOR Bk BT R B AR
it 0 R R %%iﬁ%a-ﬁ%%%ﬁﬁ%%%%F%ﬁﬁ“%%é%%é?é%&
WV ES Y F ﬁ%%*ﬁtﬁa-%%ﬁ%wdf’?)ﬂw’ﬂ?lzi
K. BB SALAE, FAMSER. SERE. 2 Wﬂiﬁ
jvEﬁﬁnﬁéé\@bﬁ#%ﬁ%m%ﬁ%ﬁ%fﬁﬂmm%kg%ﬂ%&ﬂt; B AT
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B o-Ji & b S R at L SE R M B v R R K R
TR FH RSB ERITME; R LS K47
FENFAECRAFHERERNELTY; TRRER M/ 2% &
GERMR, FFRCEFRET HFHEI POE B E REA, HXT
i R HE POE B s fh R g b iR & .

EREL: TAAD T 2AHA K& BENF, RETEMHE=108
g POE/mol M-h'!, R BRFENF K F] 30 wt%; FALADF 24
UV 5 3 B o- & IR LR, B AR B K220 wi%, K&
Wi 15.<95°C; # A B A RN R R A4 F| Fl #>70%;  H kT i
WF POE B z04b B s b il B, & B % 41924721000 /N EE
EERARNARENE A W POE % B R 10~15 %.

AARAWH: TERITARFR.

REW: BRoa R, KEREEY, ERR N HF, +
REE

6 ARFEETENAZA

6.1 Al ARBRFGIWFTREHERREARMA B EREFLEA
(FEHEXBEHEA)

MRNA: W48 AR G AR 5 bk
HHR TR, FRETABFEMA LR EHEELNEG ENS
K RRBHEGRERT RN ARIEHR. EELEYE. 20 &
MEE B e L R &R EHEERE;, BINBZF INE
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MRBET-H&TL-MRBRUESH-BENEESR- BT
e ASHRRPFER, RItERAEMBIAELE, EE. K
T AR AR B A4 o AT R 30 E

ERWG: TRAGREERESZSA, LIANREEL B4
# & E>1000 AN/ K RALFE>1000 N KA. LMK LT E
>10 Ay 22 B & R BIEIR B, £ B AR AL 200 b 09 T KA
A1 E, BEREOTXIMEE>S00 F/X; EELRBEHERE
>20% (A EF>600 cm?), #4EE B KRB RE>34% (HAH
>1 cm?); KRR E B BHRE>30%( TH>25 cm?, £ = A ),
HAERF R 85°C. 1B L 85% M 4-1F Tk 1000 /) B J& By 2 %
FRDTF 5%, ELAEXHRAEIRI. £ B A3 0
MAER 1 ZEUREHRFEHNRZL 1 E,

KEIH: Al KA, HEE, R, BEMH

6.2 HE|EWs vz EFEHME - EAR BRI RFH (T4
FXK)

RN st MR EREREXEeREl. TF
Hor. AR, BT HELEEERLEZD WAL R, ETHER
AR, BLEM —EARHEE; KRGS S kT EER
XETERRERE AR

ERWwE: FHA0? AR AGHEEUE, HE & 0w
M AR AEE>10% AR AR M st T B AR R B K
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T 0% by KEZED 1 METHE T 0N — AR5 &5
FAR; # & 23 F)E BB E>350K 0 B X AERE M = AR TR
%.

KW HEW, Mg, BEERE

6.3 E Tl RPN FAALXF AR A4 LG R
(FHEHFX)

HRWA: S HERE X HMERFRE, UWRATXT
(B, B RE) MIERFE, FREER BN AL X HEX
SEHELE, BEIANAIXRTIRASR. RS HMEITS
B LB E, FRFA S X fo AT B A T KA
T AL B A K

ERIE: AT KT e R AR F B 5 ok AR o AR
Py W 1 B AT KT RBIERE AR R ks B 2 F
FEAE EROPARNATL T AR, REAT KT KL
/% S A B AR R <20 mm¥/ A, B R #<0.15, & ihE <6
mm?/4F; TR AN L.

R NI XT, B, B#H, Mkt

64 NIERHHLZETELARERYEHRRIT (FF
HFEX)

AN stEmuk s EneemtemiiRHR, L&
“NIFw+"Z REE T, BRIl BN E £ 060k K
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WEA, ZHLEFTELRTRETENERENNZ REITE
Kk BAZEREeNFA-BTHR-ETEN-Z0mHE”
GBI E, THRAEREK, RE &SRR

ERRR: B CATERETENITHE T EZRZ THE
BFEARTH, LAWK T ERESFXEEZRWTERE
<10meV/atom; J& 5 ZE b B [A] R Z>1 408D, & |8 RE>100 nm;
BEIADFI0FHRE2BE, 2 1beHH ﬁ&@%im%
FR>20 M RIBTE AN Z Tee B BEER, F6RAK
eIt EA, TFRED —TE&a it i A ZE46, % 1752
¥ % il

KEE: ATEaHpARR, LEFIHR, ZREUHE
EE A
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