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L1 HMRBREAH SN AXBEAR (NAFEEX)

RN HA AR CHRENEEY. Sk, miERE
T REREAENNAFER, LR RS THRIEERIT. &
BHF G, AT th. EAR R FB, 6 ks ek Rt
REEAMR, REEEN. GEE. MESBRRBEAHNRES
KB A, FFRERN REEL 4 H & ST RS EE R,
KREBLEFAERIY, WHRK AT 8 & - HIRR
HEREE R RYRBEREE MR 3t TH & R EEA,
EREEARBRERN WARE. RS ERERASEL, &
R 1o S 0 B B i £ 4 B ADRHE K KL AR B 8 AT B B

LI R 2000 wh/4E 035 IR RBLME R 06 4 4 1 4,
PR >92.0% (2mm BEA ), RGO W HRE >
10KJ/m?, #u{# 58 fE > 60MPa, fif #4PE Tg > 140°C; # L 1000 =4/
N REBEIEE MR NRA F& 1 &, U iR >20MPa, W Zi
K& >600%, %)F <1.05g/cm®, BKEE <24D, EHHRAHE
<30%. 2R 2000 /4 A 58 B T L R B A g R e A5 4%
%, AHEWTELIEE >9.5cN/dtex, BB K >16%, #BERFE
(180°CAL3E 4h) >95%; HFAFE ISR A EEERE (H 4
it 47 )>200N/cm, 100°Cx24h #2 AE A% H 3l i A (R FFE > 85%.
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Bit. ZHZNTHAEASEREEHERNE. ZE8nE e E
BRARKE . B EWNER L T ik, 246484
FBRA L ERN 5P R EHT, B T R
A, TTRIE T 4 R SRR A R Rt e
FuiE 2 19,

ZAG: LY FTERKE >2600mm. 572 > 300mm.
EEJE >30mm, FHKREE >0.6g/cm®, D& E <£2°
PR Py 0 T AR R A AR T 0.5mm,  BR[E RA 23 A7 1k
T 0.5mm; ZELWE &M B A LRSI >52%, FLIR R <2%;
= 4 LU A AP R BT 1 R A e T e ) e R R E K,
R R FRHE R G >30%, RARMK>15%, 874N
& B AR E > 50%, 1 E A H T UL 412KN #f 15 A i 3L
A EBWTE, AR E R T 1000 K F K K5 A
M EAuli 2, 390g JR U L 3R DL 250 4 BN B 9000 A R a8
F; SRR 5000 A B FARE; Mk S T EARES L.
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1.3 WEEAEEREN TR ESEAFX (RARRE)

BRI B et AR E e i o 3 b ot A B MR R AR O
M AR AR E K, BRI RO R ERE BN . A
BlEBR. BB ARNENFR, FaA M E N 5 B
WRE I &R, RS TR ELEEZ TN KR, FRME
i B AR —ARBY IR EAAE . BT — A IR A R
BRI R AR (BOBALIRE B T 450°C). Bk M8 T s/ Lok
ARAIE PELIA # [ P 3K R AR FE g 87 08 2 i B A AL B 44 AL 5 A
—hedd — AR K — ARG, & B S AR R R AT B
B S ) F R RIT E R, FFR IR AL AN T K

FIEAT: B A I A AR B IR LA 260°C UL,
78 /7 7k 80MPa DA b, I b 34 30KI/m DA ks FRBE T R A Ak
710 mEAR AR A R Bk, WAREI ey R A IR >
450°C, RAF 5%k EIBE >550°C, R (&) BEE T
B A S MR BN E K B ae R FRERR AR IR Y A 4R 77
100 "% FE £ 77 e 2, AR IEE (5% K E ) & T 400°C,
F MR R K AL B EE R, 4K = W R R A 5 10
AR AR A TR e 2, LG A B AN A LR > 500°C,  500°C 20
INBT BB A G KR E <5%, 2T EEMEAEE T
BRA M H BN E K.

KEET: HEMMAE, AR, BRBLEK. KRIFER.
JRK = W e g
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RN AR LA R . o
B ERAFERENETF R, HR ZENATEEREEN S
SEMBRBERRKAR, EABTSHATZMEE 600
WG HERBNE, ELTHR “WEN— T 7 — e
BAE; JTRE G TR RAE RTM A E R SR, AT
I BRALE], HL TR AR A AT FHR
ZILEMA ARk, TRETHR. HREN L HiRihE &
FE, REFTHESER. G FEH A EEI L ok &RER
A BERMABIERTIZAE, SAEMEMREZAESERA
AE R AL To b

FRAr: MRS E &M R AR s ARG R R >
120m/s, JE 7 PEREIRT 10% 0L b ZEHE NG o SR E 4
%Mo <0.1 AR/em, KR ITAEEMZE <2%, K ERZE <
2% (#REBE 250 ), JTAFZL >50mm; KU R A 424K
8> 60%, REAEE R ZE <20.5mm, FLERFE <1%, Xx#XH
LR ERZL0.5mm, "HEERELFREZCE >60%; HRF
75200 HF DA EAE R %, ESW AR ALK W <5%, KA
i 2 B EA SR, BERASTFEENEERE K
WL, LSRR R AR X s g v by A fg
Fls Tk 3~5 BARER AL, KAEA 10 T b, A 24 =



BT E MR EEE 12, ZEINLTHES E
T E®ITF & 1 &, PCD XfF 1 &.

KGEw: ZHNR, TR, Bk, Mz Ll
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B (GEEXBEAX)

FRAL: HABRIETRKFERTEFARBEIEL
B e A 1 T SR, TR 420 Jk e B BB AR AR ZAE 4 4t TR R
B, ATAMAHEARERETER. KARIBREEEELK
T BRI R AR F R SARFR T, BRI
TiHRFEEAGEEMERHL. £F. BREFAKBEEA, HH
Jk 7R T R

VAR R EAUR IR E KT 420MPa, & KJEEH
¥ 120mm, BEAT FORBEEE 3L-60°CH 5 3 > 507, FEHEHE L-20°CHY
CTOD %t > 0.25mm, & 2 84 ik & > 200K /em, FEA H A&
P ] SR H-10°CHOR I A FAUR 8, SEHARHE i e &ty e
AR 1.
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MR Wz mERFEREHER. KW, R FEXK,
TR EmE. R EATEME, TR AR T RGBT
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HERFENE, TTRARFTHEEGEWM N F— 8 F M TR IR
R bl 80R, [ AN R — s/ g —n T T
CHEZMNAEXR SHEBERNE, ZLhFEERERE S
sy JTRAR TR A e U E A A — AR b R R R BOR B ST
RN —RAB—ERAERNAEXR; PhReEBsHRATEGS
Pk, Hhn TR A4 e TAR 5 I35 H R B TR

EHIFF: IR 0.05—0.3mm & 5 58 AR F 4R S 44T
Ho, 0.05mm JE A 48R > 1200MPa, § W& > 12%IACS,
B >350HV; 0.1—0.3mm B4 74 % & >600mm, HiiLiE
FE > 1000MPa, Wi)g ZEfH R >5%, JoE>15%IACS, /L >
300HV, 180°Z th (BEXERETEE) LHL, M /Z<
1/1000mm, ¥ 44 E > 127GPa, 150°CHIA /7 #A f: 1000h,
T RE<10%, HEEE>6, REEE >34, LT ERM
Fhhn T2 404 &R B pE s I 0 9F; 2 AR 1000 m 6 4K F AR
e X | A e N k=

K REFREA. GREH. BERK
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&, AmEELEHE LT B AN T ARG e, LIE
B GEEHRREGEREE, TR R 8 A A

ERFET: BB ANE S E <4.8ppm, 0B E <9ppm,
FORRE W 4% < 2mm/dm?; 4F K BT T ©1000~1200mm 4 ¢4 [/l 3£
A P LR, 2 S AR R AR B O 1.5mm S B AG; SRR A
B 4 IR 5 T KU, > 800 FnA8 & W 00.5mm % B#H45; &
SEFHRAMEE REZMEGBEE T H ol FNER,
4.5GPa 1 fib N A7 T~ B 7R 20 B fub 57 U A i B R A B 1.2 1%
DL BRI AR B 15%; SLBLK & 5 R I A AN
Pk Ab B A A& F 50 75 /A

KW HAN, KAEW, Sk, fegk L
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(R R, ITHBEBRES)

MRAE: UETFHEEHLT Y AT KRR AL E K
800~1200MPa ZR 55 # & B 40 4 8 50 34 &, 3 30 PR 33 o5 [ A% )
KRR, 6 5ANBNALFALF B, AH4RR T Pk 5 B ot
2o By SE MR B BURTT R O 50, 18 WA T b B [ AR T A
HHET L5 RIS R E G RAT D mALE, AR
EEHATH . BESNTREERE. BEEH. GO 5N
FHGNTMYE, BRIV AL MR REA, I
E—ZIStAE. IRIMEEREENITE. wE. Hal
SN RAHARR, FA B E R AR R e TR A T K.



A TTRBETHEHL R A SR, 4
AR E T 0.55t-C0. & R4 B C<0.26%, Mn<
2.0%, Nb+V+Ti<0.10%HFH T, HA & (—) HFMakA
2| JE R5EE > 800MPa, Hiir# /% >980MPa, HEAMHE >10%, #
X T1% G E 24 CP980 &4 M A& 10% A b HAIF & (=)
B RGRE > 1200MPa, 44758 /% > 1300MPa, HEfHZR > 6%, AT
T4 5 MS1300 A4 A E 8% L £, S & B /N
T 1.5mm, & HAEF 0.8~1.0mm, FEAZL30um, FEHEE
Ra REFHEHE 1.2um U T,

K HaEal, b THEEBE, Rugi, &R
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FK)

RN ArmErt rBEEk. B8 SETENE
FRAR T B A0 SR AL R B9 7 3K K AR e 2 A R v AR E@H
Tr B T A R 4 x4 ALy 3 5 0 7 1 R By B R
%ﬁﬁm%%%%@xﬁ%%ﬁ%ﬂ%-ﬁ%&%%ﬁ%iiﬁ
PRI e L6 = e Ak 0 7 i, 38 R RYAR N AR AT R 5
HLEE

G YU Bk S5 F N B BRER > 355MPa, B BE Lh <
0.80, 5%k 4 B & B 3 -40°CH i 15 > 120], HAEBIE 5 &
200 77 R 3L — L % M A7 18 > 150MPa. -40°C 5 7 > 60J #n
CTOD 4FAE{H > 0.2mm, SR & R - HIEINE 09 5250 % An



G AR T B SO A AR X A < 50%.

KGEW: HERLENE, Tk, SR&MEE, FAN

3. B EBEARREAEGHHE

3.1 400~450km/h HEHNFHAFAHRETEEEELXBEA
(EHEXREAK)

R W2 45T 400~450km/h B B i T S R g 5| F FRK
REEK AT HBEHENRENKETR, AREELKS. £
MARGERE. FHF. B, BN X IR L K om T3
R/ 77y 7 BAT L e B RARAE R, T KT AL R R bxxx &
BE2AMFELMBRREA, KB — R 5% 248
GBIt KAME A& RETAN; TTREFERMESMHA. BRI A
PR ARG G R BB R RO AL

EMIA: FR BRI oxxx R4 4E 4 AR, &1
R ER B A Fo K K s WA M R R TR 3K 5 BLA] 6005A/6A01
R, BWARELRY Y, B RBERE 30% U L,
PLPLTE L R >420MPa, R J7 i ik U 18 40 < 5%, LI ML A4
BE 8% L. HA MK LGB TIZE A4 ¥EK 6005A &4
A 3% L b, A58 F R > 400MPa, JE % % Z (N7) > 180MPa,
WRAEHE L 2 M >0.85, N A AR S 3K < 5%, SEH LA AL
F 0% b, TR 1~2 KH R R v R4 A4 MR R AR ] 5
HHIE, AR 10000 DL E Tk v A& 7= 68 7.

KW BRI E, THhREEL, BETE, Thtis>
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(EHEXREAK)

RN AXNBEELTEA P BENGEE S SN
BESMERNTR, REMBEHVIE T BR. & RE 515 EAR
LHeemr, AREBRFHWIRT B G2 kD5 ZHALXH
M. HHMENWEER, SRmHRGESARGHIERLE 2
AL, FEEARHRKESE, REGFekiEeer g H
A, TR &L 5 NS TARAIE.

AR FA Txxx ZEEBRTEESLFER: FALEE Ra
>650MPa. & REEEE Rpoo > 585MPa, Wia KR A>9%, FH
oL 77 W 24 B Kie > 25MPa-m'?, N B A K=l At
R=0.06. &K N=107 %14 T N 1w Ao g K AL R > 300MPa, J&E 7+
i F 80mm; H A 2xxx B BA AT SR : HMALEZ R
> 500MPa. Wrje K E A>10%, @A GBS E Ke>
180MPa-m'?, R #jth R=0.1. FZ 77 58 & A ¥ AK=30MPa-m'"? 4
T T-L 8 % 2403 & da/dN <2x103mm/cycle, 7 A7 5 4 &Rk B
F <5%, EE 1.0~6.0mm; ¥ K48 A4 bR 5t 9 A 4] 3
%, BAMER KARZERAKT 2m?

Ko MERy, JoE, W, Beemn, TRMKIE

33 AREBYFEN—BEME M HELTRH & RN
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—HENEEMHNETF R, TRREEZ R ERN—BEN
MR EBATL, FRN—8EHE AR ELRE R
TR, BBEAA. RANHRG M ENE, FREAR
FORSUR RN — AN A MRS R EAR . FrEER. &
MRIFRE S REEERMEEAR, FERN—BENE MG
5% G4 & T 2EANE, EHF BN

ERAAF: KEERSRON—BEMEaMRERE >
22mm, RMEK > 10mm, $HE4MEE > 10mm; L G F
W B L TR E > 130MPa, S B 4158 > 80MPa,
350°C~450°C# A 2 30min J&, /= & B 77 14 LR 5% 2 > 100MPa,
REHIEE >65MPa; FHZEEH 100%, M8 Z1KT+5%,
M7E 90°Mi, R LEL. #HILE6M; BaELS Rk &at
RS W — B EME M TLE; TAE3 MU ES
HR A TR —BENE MR, FELALA 10 4, Bk
> 1000 "/ — B B A MBI A6 A Tk, 4R
FE > 22mm B9 B SR AN — 88 S5 A I B 3k > 2000 K/4F, FFEML.
e R L A ESAT VR R, SEFRE 10% 0 £

K BEh, W—EEHEEME, NAFRE

3.4 HEMR SICp WEREXEAMBAHEN B BN
B (RARRE)

HoR W 43R SiCp/Al #| 30 55 & 6k 8] 42 i BE 4 &l
& F A BN BB AR IR R A SRR AL



T A& Bt 20 38 ] v R T R LR R R B e B s Ras A HOR, E
BB E A BTRH Y ZEAR — 3 TR AR R o R B R EOR .
R R it A R R R KA T e, SR BE T A
SICp/Al #|3h At/ F 8y 4t & Al 3 RO 20 M & B R e R, 3R
T2 R R B B M BOR B M AR S Ak

F R AEHF: SICp/Al | 3h A ARG 58 £ > 300MPa, 300°CH,
P8 L > 150MPa, BAREH 54 5 F0 ik 34 5 < 5%, FLIR
% <0.8%; SICp/Al #|zh F R T L RE A B K AR E
) FEATRH BB 3 > 85%; £/ BB TAT FHER
£ %035~050, [ EHE <0.6cm¥MJ, % FKT 90dB; #
oL SiCp/Al #| 0 4 > 10000 /4 Faé ik d F 220000 Z2/4F 1 4 7~
Th%; EED WG| FLE EEIN T,

K1 SiCp/Al #lzh 4k, G WFF, Z2EETN, MA
2yl

3.5 BHBHKELLET LN XBEREARALKENA
(BRI 7B 2k)

R AR A AHILE 35MPa RBUEE B4 5. Mol /N ES
HEMRAREELEETNTR, TREERAKEGETEE KD
M — AR E R T ZBAR R, RBETok &R M T 0
WAL R AR T R kG55 S 20 2 B EAE
R TR RER R, SN EE S P9 F i
AR, BRABEEL. %4&. 1Y, ARERENNKEALTLEY



P A B K & B F L A N ER, TAI8 b e T4E
1 TAL6 4hE-a f g KSR 22 LI E LA

F IR A 35MPa FUR R B B R G TAI8 4K &4 T4
& HAEE 5 d6mm~25mm; LR E Ru870~960MPa, JH R i
JE Rpoz > 740MPa, WiJa K& A>12%; BE C E<3%; &
35MPa # f7 & T @ 3 1000 7K B M % L1 (MK 4%
HB6442 ); Z L% TAI8 464 L A&E > 5000 K/FH £ ik
%, EVE—MMEEE LEZIANRA TR, b5/ R TAL6
KeLEHRAEREERL: SHERNFEE: MATRE
Rin485~660MPa, JE 3% E Rpo2>375MPa, Wi G K &R A >20%;
350°C /7 % M f6: L3R F R > 240MPa, /& AR 5% F Ryon >
180MPa; BLENR2 Jj#Phd: A Rund40~635MPa, B & fi
K A>16%; FEIMT N H TAL6 k&4 T 4% > 15000 K/4F
W AP 7R Tk, BEVE AL /N BRI

ARV BENERBTENER BALA L R

KEW: MZREEE, %31, Reaeer, ENA

3.6 ARBFHRATEEHRESLHEREBA (X
BARE, TAHARES)

RN AXMEMA. KBz, L8 EFIE T E M
BEWARE TR, TR THA A Wi 45 B 45 62
AT BERREREEAR. AAEEEEH A RS A
ST BRI BR BE e fhde & TTRANB B2/ —NEE4L



BTN RAG— AR — R A0 G RN
HEAENESFNFR; FRERMIEHRAEIZHAR, FHEs
S EATES TZEANE, LAGRELSRESCMAIE
il & JF RSB SEA Rl i 5 B R IR, 52 Rk AR K AL A
%3k

ZAE: AR B BRE AL HE 2850mm, H{F
HEE >3 @A EFHEOR, EFHRT <100pm; EEE4ET
% Zn. Mg. Cu ZWRATH/NT 8%; HIEEKE L >98%; Mk
5000 /AR AR R E AT, TR HF A SERE 4
MEE, B E <2.9g/em’; HiAriERE > 800MPa. JT ARTEE > 720MPa.
W7 JE K > 6%; FIRBTEHE Kic > 23MPam'?, 5% o,
> 120MPa( K=1, E jf, B A, M F £=40~150Hz Z J&], E X N=107).
zh2MEeeREMSHNHEMZ MR, RiEZM. LRFEA
B A ESEI T AR N Bl

KT WRRY, KABGE, BEERE64, TEAN
JH 31k

37 FRBEAFERIRARENAB S5 XEHEF R KA
A (RRAFRBE, THFHKRIIES)

HRAE: HEFRREAFERIRANRELT K, H4E
MR &, ERtfmTeWBEERXRE; TAEELE
i JRUGESE B WOA T s BN, B 9T B R A R AL AR R k[
WBFRE . % AT B Fe S A E AL TE R Rk 2 — R



BR—EARXEEAGTHREGLTFRERA, ThEEELES
PR A AT B 5 SR A

EHIANT: Txxx REBEGEARWTE GEAM G ER: LR
FE > 600MPa, JE RS >540MPa UL b, ZEfHR >8%, L fE >
40k)/kg; B 5E 6xxx REBESRM FEEME: AR > 440MPa,
B RBEE > 400MPa, ZEMH R >8%, MAL 6061 444 Y,
+BELAME I FHEE >310MPa, EREE >
240MPa, X3 >8%, FLAMMAARIFREAE “hFifbrini” B
iR B0 S B <100um, # M FEF4 >2000 N, TEEE/4E A
b8 AR A T PR F A4 > 500 /NEF, FRIEIEE-20°CT
By HL R XU (20°C) 12 /D EF IR < 1.5°C, s &L BEAR A
J& A 4R E AT 15000Nm/°, 22k b3k AM e A 7= o T 4
R R L IA B 25 7 HFIAE

KW BARARE, #éd, 864, KM TBRA

3.8 HEAIFHTABREBRELE SR RITEHEH
AFHR (FEREX)

RN AAEFMRE. MR E K T8 53+
YRR, RELEFEBRELEOMEATEMRT
Wik, BELRINEN, FiE A2 RAE LA 6
ZEAE AR BN DL POERE S T 30 0 A T 1 F
NAT A, BFRHT AR SRyl i & E RS AR A S

AR WITH K 2 KU L& @yl &8 28



REeEEME, HPEEMEEEp<45gem’; #HEE E>
120GPa; % BB #AHALEE > 1500MPa, W75 ZEf8 R > 5%; #
ZL M Kic > 35MPa-m'?; 3000s™ i1 4 3 T 34 A & 48 oy i K AE
> 1750MPa, 202 & %8 L% 5 KAE>20%.

K RELEMH, BEK, wREe, BYH

4. EHENEELE EmH

41 ¥+ 3R HEREEEREARN G MR (EAREEX)

RN AT L sam G . BEEER
HEHAEE BN CET R, TR ®E®. 5.
G 7R EER R AN B A R R R RS TR BE AL X
EARAE AL BIR EARE RN, TR, Fotae TR
HANEE RABEEEAMAR, RBEARTRMELS AMNE
BRHEIREMNEE RABAR. MERTREBREERE T
BOR, LA ESBRNE R A6 M AR A R
o LA

EMFEIE: AR B FE AT AT > 99.99%, B 1 58 /Z (1200°C )
> 170MPa, 3R Z4E >99.9995%, #ALEE & A& & > 1000mm;
RAGEE G B R 55 R E > 800MPa, % K& E (HvI0) >
1500kg/cm?, #5E >80W/ (m-K), HFHZE (20°C) 105~ 108Q-cm
T, HAZ>2320mm, B <lmm, FATE <lum; &AALER A
FE2170W/ (mK), T/EEIEEHS M <£0.5°C@450°C, ##H,
TR S35 5 <£5%; R 10000 P/ Bt B 1 5 B b iRk A



%, SERC2 AL (2) B uEE A R SR A S AN
e B R B RE T 2 By TR LA
ReE: mAERN, RAEEERE, JERELERA,
7 3, L]
42 ERMARI A BRAGERFAR (FEEXREEAX)
RN A E AR AL RSB A 47 2ok 8 A
EMHONEETE, ZIRBR. EERRESM A KEN
Bt 5T, HARRRER. BEiEREEGRR N EE 2
FRAL IR T B9 RARAT A A A R B, TR #T . R
PLoF ok iy B ARDR R AL A B R T P A TR E B ROR, K
JE 7 I 1R A P B AT R R A AT AR — B iy e BTN T Uk
R 5 A iR R & LI R

FhREm: MERBRHA IR 25402 W K!,
200mmx200mm>40mm [ # 5 #6872 M (1000°C-K%A ) 3K
 >30 K, BRI R IR R IR I o AR S B I RO T i (K
HAARPRE N <12%), BLEERARETHESENH—
BMELHE BTN KA T i, R EARIE R F 4 > 8000EOH;
A IRIR B R IRE > 1400°C, #-3F <1LOW-m K, #BHKE
> 10.5x10°K™", 1500°C#uu 5 F A > 2000 K, BB F #4463
Z 4 >1000h, % 2N E K.

KEiE: RAR, E5iERE, BTN, FENLA

5. ZHTREHME

4\



51 AHEEXEEMMBENAZRFHR (EBFREX)

FRWA: A3t A E TSN IORAEA R, URKESN.
REZ . KiEZEEPCRIIT&AMG, XA ERA LR TEMER®
FAE. BEREIEN T iE; FFRFEAEN AT A TALETZ
BRI TT %5 B AR S T AT AR 1 1 5 7 T a8 A R A% 2 gk
M, FRAERBEAS & TR F g, TR LER
REM. B (R P B 2 SRR3R IR 1 o B M R4

EMLEE: IR ELD FI3M, WEEA. TET Y4
BB BRRLAR A 5 58 5L F A 2 AT 15%; AT
BRI TR S & D T 2 Fh, Al B ALYRF A
EE >98%; EANRMHERS > 50mmxS0mmx150mm, 3447
JEGEZ > 15SMPa. TR >3.0MPa, HHF BT ST
mAERE R >30%, REKRE 105K,

Keygw: Amzd, A%, RPEA, RAKEE

5.2 MK EMERREEWRELE TRNA (MARER)

MRAE: A xhERRE TREXAEAKE. GALEE
RGN, AR [ SR AR A S R S R
B 58 3T BRI A A R SR A s T I R v e R VTR AE A A
BN R R EA B SR R S RS L B BN, R
SRS . AT AR K RS R IR Y S K B &
R, WAMRAEA; R B ZER UK 2 5 R 5 R
A T AL T B AR ST RARE LG, IR VR A



ERAaAm: M RBRK Ao il R SR LR T kS
FaAT; #ARER Ak K R COL HE A < 550kg/t, 180d Tt i K 4 1%
T 2B Kiso > 1.10; R R &R B & > 50%; &M st atiR
%t 1y 8h HUE L > 10MPa, FE# =% <10%, 7d & H# 0.5 MR
KE <1.8%; MAFRBELEA, — KB RE R IRE AT
BARIEE >95%, WAMEA 1EUL; &HBELRI AL
16 90% A b BRBIFTER . AR 25 B, BT ER AN
>3 I, TEdREETERRANA >2 1.

KA. R, RBEL, KR, KEe

53 EABEEMBRAEAMNRBREERENRATA (3
MXBEAX, TAWEBKAES)

RN S ERAIRENERAEMARERAAE
K, HEEERRTEE M RBER XL REN AR, B
WEHE: EREFIRZBRAGAKRSES. JUHT. BKELY
BRARELSMHEER, TR E R BER TRIER M
BRI R KA E MRS BRI BN, KA EE A0
RMBREFRNZANNE G EHEYR, KEPRTEL MR
ZIAGRZAT T E. BN SN EA, LHARERNA.

E I AT B AR R B LR By R 58 5 > 2400MPa.
& > 150GPa. 300MPa bl fj 18 T % A& >200 77 K, MHE
B <1%, 60°C 1§AIZH 2000 /N i 5 1R AL < 10%, H
BB FH I AT NFET WIRA A4 >30 4 il img



136, LI TAEFENA 1T,

KGEW: WALELEMH, REHAR, BAMEE

54 MTIREMAHERAENEE SHRFRHENHAK
A (RAFFE, THBEBKHES)

RN S N TRERE RN &GIA S &L KR,
i B 2 RARIRIR, B K 507 S A0 AR f R 3R I5 3 o P 1Y e 1
RRAENBEEAME, ARFENBLEEMESE LERTAES
HHEEG R . KEFIRRAMEFEER T RE M-S
B AVEALEE; K T TR 2540 ] 2 Ik o A7 438 0B L A AR
G REEFEBA;, HRFEEBE MM T IRNARAL
I IFN SR, IR ERA .

EMAR: WTIREHHSERBELE ST D T4,
&AM B AT TR ST > 2500MPa, W7 B4 FE M 3 > 2%, SLILAF H A4
By KW A AT, 0BT JE > 700MPa. A4 T JE 45 7 JE > 250MPa;
TE 80°C/K & 2000h J& f 58 FE 1R B 3 > 80%, A& H & >30 4F; 44
FIAFEBR BRI D F 2 85 7 R IR [ oI5 T 3 T
[V I T8 R A R F 2 T

KU M GA, SEMBE SR, A%, MAMRE

55 BMHFEHEF BRI NE M EEABEAFR (FEHEX
HEAK)

RN SARMTRESEEIER. BE. SRR, Bk
ETARNETHRENGTERT R, AREHREEM BT



VI, FFREEAEFNEE. RIRITEEF . 8RR ELLE A
RABILAR; FREENME LI HAERTIFR, T
WA AT F B TR KA E B R, DR
RABRFET (>250°C) MR, LI HE MR HF
7T 30 L

A 165ksi WL _E & 58 & A B w330 > 1000, B AR
5% /% > 1140MPa, HiHr 52 E > 1200MPa; &8 T4 #4E f & T API
FROfEAE; AEATH L H 458 8 APINC FER B 70% 0 E, &if
RIS = S SR B0 7 3P M R (Tt B M Fdl BRI ) RS A 7 3
AFEF 300%; R ANE MM EFR T8 R 2 UL L,
TFRREMAFEHETAETHNA >2 4.

KGEW: FOMFRGER, BRINEM, MATA

56 MHAFHEERANASHATHRELEERABAR
(FEHER)

HRAWA: 43t B TRAERARARGREZ. WHEFH R
Jt 2 J L8] A o R B L T MR R A e R SR R A
FRBRAEHATHHTRABTEEER T ESEA. HHE
PR RS R AR A Y BB E AR UL E
PR B - TR T EAR S A B TRMBAM R, EHBEITE
2R B RO AR TG W E R R e M AL

R RKEHAT, BHETHREAETEE <0.02%;
R AE T EREANKE N 3min/ k. A NAEE A



400mg/L; 2 RELTREBEE >95%. BERE > 10mm,
AR LY B 15 EFRvE > 1 T, WA 4543 <0.005mm/a.

K WER, RRERA, RECE, SHEd

6. A RE LM T 5 FNFTEA

6.1 RS LERENERAN AN SR ITKEREEAR
(HEEXBEEAL)

RN THEME. MAEFRELENEAR L. HFHE
R REFR, srKHR. ZHE. ZRETNAGRTAE
FIRL, JFRIER M AR TR KBRS L, et
AR FRAE. GRIZLRITEERBEARR. BRaiE: AR
B AR TR A L ] AR ARG Sl e i M RAE 5 2 R
1 RAEHR AR 1 20 AR o 5k R L A RT3 1% 7 b LA
TR E N B R T LRIt Rk B, ETAHNGA R
BRI RAN N5 RTEERERAR;, HBA ARG REHERR
i H7 5 R A SR B B e b A

EYFE: BALENEE. BEM 2 REZRRN N RMLEEA,
BRI RN R W BARERE R >3 2, kBN A ERE <
0.080, (JBMRIRE ), LHEMEE >50mm. F 7 M EAFZ <150
WAL, RN ONOWE TRt rE T &, BA S5 X
YET R A8 2| AL E R A B TR 2 <0.200,; K BEFRA R
5 RT o gl = 80K, SN0 B A2 > 1500mm DA E # A 4 Ze
SRR, FERARZE (K F£Smm) B 50%U E, K



AR (K F0.300,) &1 30% 0L E; BRAD F 3 A
KA BRI H 5 RN ER . 6 HE A X
BARE, ERSMRERBI T,

KGEW: RN, RIWE, A, RE#EE, KA
iokts

6.2 3D ITH A EHEELR RERFMH EBA (FHEXE
BEAK)

RN AXMEMA. GRS S0t 3D 4Tk #
HomB B EARE. BhFEE. KEERRNER, FREM
REEELSE. BAREBRERESS. BEKEHEGLEHME
W AR B R BRI AR & BN 5, R AR R A B
IR e ERS . TR E 2 mAfE, KB
PR EEREEEES . BERFZMEEHRIT. BEEEk
PANAIE T AR R EREIAA . GRE R REFLE
KT, MRSALR R BRI EAE R B AL, E4E S R RS
HAFAN. HEEERTREERECEFERRGMEES S0 K
HELYL, FREERNFEMBEE, el kAR st b
#y 3D 4T E il &4 R A A

EYMFEr: &M 35S MIAD T EAEEGEEE K, K
FE <53um 8 AAUAF > 55%, BRI E > 90%, A% % E &
BB T S5% UL b, AL E R4 A K A A& <500ppm,
R B R A G e R A e E < 150ppm, X KB M S e R



A& E <150ppm. 4 xtRF R E& 35 et KA B
EAE, T R4 A4 T IR B RIE L > 500MPa, A& >12%,
250°CJE Ak 7% X > 200MPa, JEMH % >10%; EAMEERELES S
R iR > 1000°C, HiAriE > 400MPa; 0 K & i 62 5 ik
BBGEAT. TREZRNEGHEAZMFNES. CaEEE T
TR R E R ERRELZLEEHK, R 3IDITHEEH K
2000 "i/4FHy B 7, T B Ak 3D TH A WA R — T ¥ — gk
BARE

K 3DTH, &40mK, BHRH &

63 FHATIBREMHAHBRETLERMUXBREA S REFHAR
(EHEXREAK)

AN A EMRERese. KEe. WAEREHE
f7 B AR E R BRI IR. R — S HES
BAREANTER, ARELFHEEERETEM R AR EY
Bl A, ETRIEEE N T iE, HAEERELRLR
L—ZBEESFRAEYAR; HHEEFGREGLRETETHE 2TITE
MR, BRI ERE N %, BEIRETLEFARM—SHEL
AP —KETLE k& BN MERAEAR A, T & A A1 ]
ERMAEREKE TR RAMRIE.

EHFENE: B 3 M EMMRIRE TR 4T R 54T
Y, /N 10um N, 1pg/g AEBY 3508 2 E <10%, H,
G RBERETLEAD TS M, REMELRDF I, HEIHK



ELEFMFRS N AE, TEMELD T 108, B R 0.1pug/g
—10°ug/g; BEIWRETLE BN Tk, TEMELD T
10 #, 9 #EMAT lonm; 2T HREETENS T BN E,
TEMELDFI0M, TENASZEMNEEE RN TFETF 0.2
BFE o, EEA#RMET 10nm; &R AR T A2 24 4R
ERAIE, B KRR R ERE LR S EN LR
SEA, N THRAGRERSAWENEARBEXERELE
AL,

KR BATELSS, RETLERE, hF A>T,
%A, AT

6.4 B & REMRKE LK AR LR 3D ITHHAF KK
A (NRATER, THEFERANES)

R AR 4t R K WL E SR 4628 R
3D AT BT K, FFRMKE4A 3D TH “BREMB—%
H—T¥—8l— AP —H" xR, TR RS AR
FORH 3D AT A& & ke et K. BOLH KB 6] & X
BAGFNEAR, EARBEMR. KE T2 2ERRUEREY
" T 3D 4T F 4k & e A i B £ AR A AR E (LB EOR,
2L AR A3 A K N AK& 240 K . 3D 4T B0 T2 i foty (4 3L
AT, 23 3D 4T 4R G- F 7 RF R AL L B 2 7

EY R HEREREIDITHAEMBKRELMAR: <
S3um AR RARE >45%, FHEEAE T 150ppm, MK [FH K 4F



P CV {H <3%; 3D 3T HAKE&2 972 . > 950MPa, W7 R4 M >
90MPa'm'?, 7% E##1+0.1mm W, #HKEHME CV E <3%:;
7R AT AE R KB 60 Ak AAH R Fo 5000 1K ik X
WAHEREL, TRAD TS M EATME C919 KAl LAy
BN, BrAAEAEERKAEAW AR, 3DATH LR
FA B AR D T 3 T

K RAAXTH, 3DTH, K& R, BOLERKEMN
1, & AAE

6.5 MAXEARKERERERBEA B SER (FE£FH
FK)

BT 25 B AR 2 &ATUE R SE B0 1R IRAL 2 00 T BB 40 R
ML, PRI — AR 2 4 B A I AT R TR R B4
JB AR R AR T TAR R AR B B R o 45 6 A, W R AR AT
K5 Fom A E AL AR, W R B R E R R TR AL
R DAR & TIRBAT AT, 5 7 R/ B B R e T8
TERINLE, 4% AR AR BRI T P 5 SR B, BRI & X 1R AR
BT AR R B AR RN, AR R &R R &t (>
70m/s ). IR ( <-180°C) ¥ 2 X 4% A K IR G HA I IE .

EM AR 28 (AW THNEF ) REFELLE S 5 > 60N,
WER T E<5%. HEHMEKE >85%; 1GPaEM M T, K
. EZ (10°Pa) FETEHE A4 <0.005, HEERE (5
KELA ) <10°mm’/N-m; % Z BEE N4 <80gem@lrpm, EHE



T A 30% DA k.

KEW: MR, BEREBER, BEEER

7. ETFHEERTIRWEN S £S48

70 ETHAREERIBRNEGERRALENETIBEHH
A (EEXREAK)

BRSNS AR B 2R X o R A AR R B T R
KFE 7 M AR E M SRR R R, LN v R A A
FEAEFEAD S EARA, R AR S T A RS AR,
SEI A ] AL AR ok A i AR TR R LR A & TR
MR — i TR — A 21 — KMt g @ & 5% 7 %,
SHAEFTIL SR GRERL, EIRUAERNET2TRTY
SRR R AR, T RNES A E T KR 28 % H
TR dm b fE AR — T — AR — M ik — R R R 3
BB FEF SR, L T A 2R T g st 356 7 %,
SEE P AR A R AR R B

Ftern: A A RE B E RS EE RS F A
E, FAAGWEHEARRANFRANFUHERELE;, TRH
WEBG. BN, RAE R RE S RE 1 &, BT 1A
830 AN EHIBEN B A FNE T 2RTIBE T L SHK &
PR ERAEE, A AR R P A T M R AR AL
TR & Rk R RGN, HREME <25 R, RAR
< 10ppm, 4 An#ERGEE E>1.3 i, #F 17<300mA, op >



600MPa, &> 14%, -40°CT V A0 A >27], # 7 M4 50%:;
PR B B GE L — A, A T AR 20% DA L

KEEE: MREARTIRE, K@HAEN, £7dE, gagd
Yo, & RrEH

72 ATFEMEOTAERERMENEMRBRT L (FEX
HEAXK)

RN HIE SR MEGES FFFRA IR FR. 55
PR E P M R BE A B 8T 5 3k, TR e B B A L e fH i
i SEECKAA. ZHEENEHREERML. HomRARE
PWEHA, BEIEEZH T &8, W IERETEN 2R E
MRS F RBL A RS e b T R IR DL R 65 IR REMER
ZA. T IV HIRA . TR AR XS R B A R
MM, RIREE. MR EN 2 Bn. 258, kK
SR REMK R, TRAFEMIESE. SR TREFME
BRRE = 5, R E R, S 65 TRAEAR, LAEXK
R AR L fn TR B .

EMFEAR: AL AVEA 10 7N SR 09 R A R B AR
Bk Fae I LA 1A, 3> 16 AN EREH &
FORAE; 1% T &3l AL R R B 0.1—1000nm, B8] 4 ##%
B|ZHE, EI3 MU TR FHA; L3 AR
B E A &, PR s~ e B R >335°C, AEHIEE
>320°C (1.8MPa T ), FIGF#5EZ >300MPa; = R T4 e fi:



%MK A B < 15ppm/°C, THTRAKE <0.8%, ZFiRprfeiEg >
250MPa; HT7= A K B 14548 30% L b, AL 35% A .

K, MpEAEIR, M RBK, etk 5EE
FAE

73 HEBHWEEEER LMW ERE — L& (F
ERFER)

B WA T [ R TR AT X 1 R A S A R R
JE P Fu ) M T SR AN TR R, TR ) AR R B £ 4L T AR
Gt R E 2 BB EE, RTHRAFRFAFIHE. &
W E LI HAEI S WAL A BR, AR G2 R E
Wl —AL—T 77— WBH X R, RBERE—FKRFEE
WA R 77 ik, ST A B G A B iR B — IR s R T
Sk hth, b Bt R A AR f T R SRR HE.

EIGAT: L AR R A B F A el f A
WE, TEMELDT IS, BIMEBRERZOGMEERNF
o WMo FEAEE, TEAD T 10 M EE A & d R REN
TAAR; A A f R BN Ry —HE— T — Mo
h A5 2, AR R TR > 90%; A 3 A DL B AL AR R
G AT B VR B — R ATR, T 1 o B 4 IR 3R A 20% DA
HIE R HER] 5 T L, EFEAED 2 T L.

K. MpEEIR, #Rbe, WERE, &t



