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RAGEERE S 7k A G ERInReE . UK & =49 H3E
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e ZE D, HUHE S 0 F AW F

ERIET: BEAH T B ELREMRFRERS, AFE
Bf s R LK = B 3 R BRCKENT, LR RE. 24
B ARG E G2 RELT 20um. S A REGTEAEREEMRT 1o,
Bog Rt B /NTF 3 40, EAEE/ANT 2 mn,

.2 X TERBREANEACMEEFHE R ITESHEAK

HRAL: FHEATLTFEROTEMCENR S, ZALE,
. g, SR EY . EMTEREEANES TN, Faf
AR ET e TRE AT, BE S ES £ RAESH, B LML
RRERRSEREARCOEEMHITMR, MEMTN 7 EEHER,; 7
KA T RRT| R RALE S B R TR RS AR TR
BRNNZAS AR AT &, HECE—QIFEE—F &
HY % 4 R KT TR R, 3R 8 0 VR M 2 50 7 98 Al A B H T
LR REE,

EBIERR: FRBIES MU E (B4 |, QTS &
BE) ZHSCMETNERT, FEZALAEN, ZL LD T 5
FhoG B B RO IR L B A E S SRS RKIEE, AR
E 1T 5000 7, BIEEAFALT 1000 Bl; LKL 545K,
R, Ko, BRfow il AR R 5 M IR b A

23



RERGTEN LR E, RAEFREAPRREAER, &
S0 T T R T M A, T o o b = 00%. M T o
R0 o, LA 5 4 B 0 R 2 e T AT W A A

5.3 AP B AT MO WU B4 AR 5T

TR R TR T A, 508 RA T 10 % b 21 A
Wk B, FRE R A, SRS TLUNER A A
Yt R, BF5 5 RS0 B R E I B AR B B £ R
WA, B H BRI TR R A B R R AR S,
FRATE, REREATHEME 0% A H S H A, 2R
F A 07 4 oK 2 B WA OE

ERHIRT: 5T 48 R A M R A B AR A B
1 1N R B3 AR T O A B s B R A B AR A W, 3
ot KA A B AR B A AR B B [ AR AT AR, B 5 A
AR E B AR S T (R %) B4l 7 8% 1—10pg/nL,
BEEREY ST BIEE) Rl ZGUEE 0. 1—Ing/ol,
B2 46 A7 A 1 2 BUE 7 150—500copies/mL. 403l A 0 F 4t 8
KA, TER S AR AKX A L A R AT B
I 4 KB A WATE Y BRI, LIRS T Z A KR & YA
S BLE B A

5.4 REERKBEEHWHANELT S AL PHRE

24



[%] 2R B 55 %

HRALE: FAFTRA TR G TN EREE 5K S
B h, BixlENER. KRB, WEMRERZ. RALIT R
BARGESHWARE A KE, XEE W EREECHH
FRALMFH A, LI EEHE, #FAFHFERWRR,
58 R T 2 L 9 2 A A ) 2 L S 2 A DB e AR B R R, SRR A
THERBES RN Z S EN RN IT0 R R E £
KARMFET BN, AREAT 2 M ERERA T =0 ET
PR REES NG H ik MERS RS REE L HUFE
HESFRFERED T MR A TE R AEY,; 5t £ Tht
BRBEARES AR EREL TR RS,

5.5 FHMAREEBNF A EAE B EE A4 AH
i

HRAK: BEFEFREREFTK, FEM. MEFA %
BABRBREBBERBNFER, REFFEANRGHENEEREL
A, FRETATERNAE, LTRSS KEEHRN
T BRI, . AR F £ 4 E R F
I G & PR # . B E R B AR A 4 R ey R — AR
R R AL EENG, RN ERAEAEREN ST
By RREFHMZ A EIENF, REEH MR ES

25



ey B AR B G EE A, EL MG RIETE S G/KE
PR R, A LLEmANETRENERZAGAE AU RE BT
Wk &, JTRIERIT2F

R WEE T ER B e RTINS
E#ADT 10 A, ZHAMREEREE. BESM. B3
TWAHE T IEE R R SF R IR E; THATDT 2 K4
BEANN—=FEFXE, THAMX . . REREE . Al fo
R JE 2 0 b AR R B G A vE R AR, L R 9B R A R R
/b 5 R S o FE R B R A AT 20 Z A LI AT 3 ARG —
W E RIS R E 7R, HERS R REBR AN E E
FSEET 90%; ClFHFEFIE RENSZ AT R EER
HEADT 10 KR 08 7 & A DT 500 5] 2 o B E I TN

5. 6 £F xR W IR R L F HE LB E RE XA A+

BRI R A& TR R T TIUR 0 [ 85 5 19 37 77 %
WRE., FRENARERMERXR, HARLAL, mHEET
WMEREFIFEAR BEE, PR AEREE. A
Fudrk, BEATADE. FRET IR R AR Rom T 7 ks Wil
L EERABHRSEMTG T &, THANLAL, FRET
e A2 A o KRR BOE . 7= B g3, Bl B 1R KUk
FHEEFRENTAL. FRERAR, FHATIEKRRIE.

26



5. 7 T Ia & AL A B BB B 5 0 T RO BB R BT %

MRAWE: TAREF ARG, #H ML E o e I=
BB K5 4 T AL, BB 108 ALK B T RE TR AT BN A% [E 5 R
T, REM e R R R Fr R, AR S =%
o5 JB] - 3 2 A v B U] - R RO 2 900 BE R OE L T R AT BT R
A kB (PET) R, WERET XL TG —2 0 FH-
R R B R R AR AR B0 AL E R R AR E BT R A
W AW REIE R O ALSRE AL ALRE & RO R F AT
LU 2 5T A TERAT LRI AR RBOR A IR A8 AT B B S
JE o

5.8 iR “HZ—REE” AT ARA MR CT XA X

HRAE: FIREZVTIEANE L0 UTRE, &0 %
REBERTHRING ., B REALINE 5 EFAF R A
oS, B CT REEI “H=—8 & fERFERNN
BEEFHEMBENG . R BRAEA. AOE CT REEL LR
AR, B AR 8 £l A &L S BT RINE, 4
A A R CT REEA KB R R ERARIE S
E, ARFBONT —EAE SR, KAEILEETHNER
Ve CT Bk R, ENAEMERTEARMUT. JEIE DI
e T S FURAYBLA

27



ERER: ANTEMBEELTUEREM LS A ERE
<0.01° ; HtxEe “HE—aE” A EAWEIE CT Rt E
BE ik, Z @R CT BIGY FUR A R =5, S%F X TR
R ARG EN=10cm*10cm, G EEEHE =2, EXFZEE L
PEIFT 0.05mm; FFREAR X &N ETA, HEERK
AT o b 1 2 o TE 52 A R & A e 5 = IR,
Z 0BT AAATE

6. B T2

6.1 TXREBI RN BREENZENER S T

MRAZ: AN KERTRREIREREZEMTERREGE
AERL R AR R F A, FL L TEMTRET R 2R/
i EMEL; BRHUS ERAN BT FEERES, XK E
RAFEUR emm el =R BERNERT & REEHN L%
wREE ARE ., BAFE . BRMAR UL TS T iE; R
T TS RAHTKAEIT . P HERAT. K
SRR Bk R Tk AN TR E T R EE 5D EE R 5T

AN
= o

FTRAER: EXATRB IR ELREER, Tr=
3 BT FEBEEMEE=95%, HEAKERZNT O, Bk

28



i 2 $ B TG =90%; & s— Mr— R AR BT E <10 2-4F, &
FINHE E=90%, HEIRAE=95%, mEXRA3IMUL;, £5%
=3 MAR TR EAIRRZELSZEBTERSTE 15,

6.2 & in &5 B3 & F 5 F R AR TR E AR

RRENE: A mnl FEARFE—H—N— 2 7HEE
Bk o ARG w iy B 7k, B A S A B R R R e U A
FHARLBNESHET &, REEFEHEFHNIEAFER
EMARMEA S A EFAE, 158 T BB F EhRIRESR 7%,
HRlEREFHEFNEHELE, TABE TR ETHEERMS
RESBNRE A, ¥R ERAE T EAEFHAZITFAEIMN RS
A FRITER,

BB FE e IR TR, R TR E =25K,
R E =3.0T, BB MWK =2, RHs1%=700kA; HEHH
HMEEREAER SRR FE, ZREMAR TG, ENEE=
600km/h; RHFEALFENZFHNMEAFUERE T ES R
Gl T R

6.3 M TRIXELR A ERIRS R EH ZLER T &

HRAL: BHH THROCEE R EEERNREREERER
TR, RELH TR BERRE G RRRRBERANERE W
TR A e 7 B 77 vk, BTk B F R B AR A IRk o 5

29



e TRy A B R R S BRI, 1R RUE RS IR R
FRZeMWER Tk, AT AR 2K B 3K R 50 7 1 RE VR
B S RAA, T B T AR R AR R IR e % &2
SR 7T %

ERER: BT RMTHANFNZ A HERAEE R T
SRR EHENE; TR THIRNEZLEEERFRARAE
F BBt H a7 ik RAR A B &, WWHAER T 20%
Db, REEESEREREM2ME (B4 10Hz LT RMBD &
BRIk R BOAR, Bk ARRE I 3—5dB; A T MK E L &
EE AR E RN I 5 Z2E R B AR, fl 2R AE—

6.4 BAMERRKMRB TR AN 5 Z & REXAF
i

FRAWE: IR LT 1E R T 73 TR RIE WA
BREFRMET B, BrBE5EXFEN ST REFSAFHRE
o AL, B B e & RE £ RREES S ENT EE
7y IXBEE 5 XFReAKEHNESRIEFRRELR,
B A ER T B 2 — X R R REENE RE N7
s TR FRVIFBEG/ BB AN SRR, EL R ET
Bz ) REW T B E & 5 F KRBT R R R TE
LM EET G R ERGEMNATE T %, REEHIE. EKX

30



ERe AN E, FXEMPETFRITEA, IR EEE,
ERER: WKEREZERBASEHREUTESF &,
o 77 BRI =20%; A KR R B TR KA N
P EE R 5 %, WRBORARE 1B L & 45 2 18 R
W TEFERITHFL2ERIA, AL DT 3 I/ BRE
BT &, FAT DT 2 EMTET PR EE .

7. P

7.1 BB 3 IR AT RHIR Bk R 2 5 5k B L3 AR

R W BT TR BR 2 OB AT R T & A KRR T T
WA Be o 71 5 A RORH A A RORL A7 5 BOREALEE 5 B8 4B A 1E
AL, 3 2T K & 6 7 8 AR MR i 2 R 2 R 088 AR (KB o
TREREGREA; ARA—R—ELHES REHN CO.T 5K
BEE W, FREA SR E RGN R BREMYAE S = At
B B AT R BT AR 25 0 R BR 3 R B AT R R - AR R B 5 M AL
BB IRERERA, FZITEEA,

FERIEN: AT K262 KRR r9 B IR 2 IR 5 AR Bk
HE TREW., R—K—E £ H 2 im0 5 5 ikt B 4
it ENEMAEREZE0% FFRERKE=T0%, 5K
<700kg/"H 2R, AR AR %0 £, BERE L, F AW <8

31



B B A A A 40%CO. K E T 1 K B 8 & >300kg/vE, 1 X¥1E 7
JE>200MPa, 28 REAHE T MALRE R EREARES 1
BEFR; TR WA F AT =w s B8 3 AL, A
AT A &5 BB ARR, R E 7R T E
BT

T2 mERe B EREREFEXBEA G R LA

FRWA: 43T, % e B AT A8 fod A AR g
FHRAREMMBM B RN EAFT K, ARFEERELIZEHGT
WM A2 T RBHAZELT AR —RAREEA, LA & R
BRAGMA, FERFE. M. WA, K7 E @ RAMEET
AT = AORE R B R R A e R AR EEN T Z,
E AR EREA LA PG EMNE, BT T Y- A5-4
REXRER, AAFABTHERLGE, FAERES Lt x#T

oo

R BT ERARNEM AR AN, TR H
T80MPa %% ¥4 kAl fu 1800MPa 2% #\ ik JV S #t = 584N, 4K G T )7
i REAEME R =40%, HEI T EBEORTE A HREREHEEG S
TV —HR—RE X REA, TR M Fode At % 2 A9 57 2L 40
beEFBREEBERELIZ, TX 2 HHEEG2REERET
Y, LERBYEE 50%., H3% fEAEREMK 40%, & % 7 "0 K 4R R

32



T3XTHAAERMNENH A NERE MK

HRNE: T RET LT E R LB RN E S 61,
T W AT/ #t R R AR B SR 77 vk, A LR RE R R B T
Re/ M — Rt E AR &k, JTRE A LA R 4 A
] & 45 A e R s R SR IR, Bl BT BT RE B A MR E B R
BRI . JE . @ RA B A FE R

ERIER: N fo & 5 3 B A AR AR A AL
&5 BE B A MR A DOE £F B2 <60 um, 4 £ R & =2000 1,
BB OGN ANESEM A FHRET NN BREMAHEFTRE.
[ 7 Fu R s e R an T e, R E N B IR B -60°C—220°C, MERE
+5°C, B4 NE % E-10000 n ¢ —10000 1 €, #§E £3%, k3
#E N|& 3 [F 2Hz—2000Hz, #5 & £ 3%,

7.4 W E 5HE I3 B & Pk 7B w3 BB AR

R WA Bl 5% BT s 0 T 0 R OL BT B RE AT R IR T
wERERN, KEETAIEREMENERE. 5@ ETHT
EHHEERA, GK SR EAER T 3 R R AW
ERKNAF, REET—F THREMAE A E 2t E ket n
MM E R B ED T FNF, FRETHERTA L E RN E 6
M5 RAFMN,

Y
@

33



ERER: sREMHUE T ERRGENRERENT
3meV/atom, #KiZZ/NT 0.05A, & K 5% & 500 # LL_E A+
I R EATEWE; BT B E HE4 =30 7 e A
B BIE B, R4 3 7 AP LA B s AR A B A ) Tk B R
AT MR A T ERTNAEA, 23 3 A DL B IE IR 5h K Lzl
REFTAT AL R ILE B

7.5 0 M B RIFIT — AR

B s AT A0 i R o A T A v T B e R K
B R A T R R AR K B St % R OB R A R AL
#l; EMHCMEREN S HEARFERE LT REEERX R,
FRCME RGN E ZRRE R EMI R EAENE,; &
SLE A FE e — R B A A R S
R ARV — UM B R RN B RER, ZHEL KGR Lk
HELT AL I TR F 5 B R A

ERIGIR: TR 3—5 B0 E R R 1T B T A (B
H Yk B A AR AR BT 18] = 12h 50 & [ K 30%; v 12 25 31 25 5 =40%,
REAE=80%; HHEEBREBRADREE 20%); H LM
o] L JR AL VR R BE SR AT AL AR AP K R 7 v T R — AL
R S i BEAL, %% ) B 42 <3mm,

34



8. HBEMFERUIE

8.1 KFwEREZEERBRELR

MRAE: e ReNAREEEREFE, RE
HE. THREEXAEFMER, FRARELEIFEGNRET EET T
FHERBARNE, FEETR. BLEE. URT. K
R ML R S5 T A B e R I AR T RE AT R B O AR T R
) B 25 M X M AR F e AR MR ALE], R R S
ME &RV ES e RET &, VERKFeaEELZEERE
F I FT B, BN A T A e R U B R R

8.2 EHRA W ERMEM T ITE &

HRAR: HHEREE R EFTRAFNRE ET.
W% ) 7 R 4 50 A M5 B 5 A8 S0 B R i RE DL SR BB 30 A X
’L, B 7R T s o LR R 0 2 A BT R R A L EE T TR
ST R ERER; & 1 TR EEIKE F RS EXTR
B R T ik TR TR AR R AE M oA ] 5 TRE R A, #t
FEFTATERALE . ABEREE B RSN LRAE TR E %
R 25 o

B.3IRHEMEARZHLENNSE TLREEM FEAR

B 58 s AT X 2 AR R R A4 il A = A G ARG OB )
AL, Yo AR S -2 B — RO B B S ks B

35



W R ACF e TR T B M A R DAL S & 7 ik
WREMBRARMENIMB N EERENR R T E L T L
A MR A AR R AR = ERRENFTH R e
AR R AE], B DR T2 B o e s AR
BaitF &

8.4 £ AR EHRNE B XKW W &N R 77 %

HRAE: REEHREE T I AN B, HEEY
Rt = RN B B S AN R A, BT B R 2
BARM, BEFIMITHEANF, REEEHZ RKEFHW
RESIA R RS RS W

8.5 REI Rz M EwmNE

FRAWE: st (E 2ok KRB Wik el B 40iE
HeNERAZMEX, SBAFEREMEERRERGL 5K
Wz&EME, 2T LE&EE AIER IAARFELZRR,
R RE R AR, RS E R P RE R
WA, ®RE; XEERDERAE, Bk mEWNE O TE
FhrFe, BB EEAMETN. EFRE. M ENN T H
B o

8.6 AWM BERMELT LIEB M

BRI B 2 B DOR AR AL 2 5 WOE AL 2 81 50 87 RO R B

AN

36



WIS F] e I8 25 PR, IR R A K ARG R RE X WL 2 A5 v RL Y 9
TR, BRI SAE SRAE, HEEEEERD T
REFXAFEREX, REREW KNG 5 & FRBANE, K
HHEEEZAMBNEZat. BE Rt R T E &M
BB BUAE R 5 R A

8.7 W JRIUR M A £F 7 RBIWW 7 AR

HRAE: FIF A AT ERBEEAR, FRE RS AN
SHRMNEEXE, RESHEBET %, RREBR =0 E00 AL
R HR, 12 WU 4 A RO RN BUR R F 48 4T, &
SER X R 7R3

8.8 (A R ERWUKAREF R

FRAR: Ft il £ MRNREES £ 7R E N E, 5
TN ORI, BRI GE EATRE, TP R B A RE R
mERMBA, WEETHRFFENEFTEERRMNARS,

8. 9 R 3 TN 5L VM M & ok Ak Ay e 9 KR DR AL AR B X

MRAA: R REIIE TR M E M e ERIE, 8
N E MR G ET Z B I T o R AR g AL B R R Gk
E R R ERMNE A, A RAFFENURALE K57 %0 E
FWMED, SR UWEIE, 1R E TR w8 H IR %
EHA

37



8.10 RAAE TKEFMBMIUERFI TR IR EH &R
AR

MENE: S5 ReEE, BREN"BREARTIHEE
HERES WRERL, BT BIAE T HRBE MR FTH. &
REVE R AR E R BAE,; RN AMA. RemENSIEHRE
ME 5 7%, B xEH T A B R A K a8 500 F AR
TTREREVETEEE . SUER. Bk, JuE TR e e e At
MERE R AT BEARTHE RN A FATAN. FaE
TAREERITEL,

8. 11 HAHELEMMAHEANYERE L REER

HRAR: HEXNETHEREREMER, TFEHET
F iR £ 25 R S5 3T AL B 25 A AR TR AL T T I R, BT
38 5 A B9 5 A8 77 SR R AL, B SL ARt — A — R
WEF & AFEREEAH A BAERFERITE S REHRE,
TERE SRR, RemE N, m A T A L
AT HL BRI FE— R TH AN EE MR ERIEL 5
HRBAE, FFaTER,

8.12 FARFETRERMAREMN F UG EKF o H
B2

FRAA: &R & T 2 I 220 8 B o<

38



FELK A o AL E AL, AR T2 BmEIMETBE, L. &
H, AL E R EE A A RPN RN R BENANE, LA 3
WMAFEHAXBET GRE. 6K, e EF) BMBAKINFS
BA BER E 2 R EAE S R R FEA T RRE M 5 porH e R
RBGINE, BIAF—HRBEH WA THETRBTEE.
& A AL AR T R B R AR T R, SR A A e P RO
T AR BAAEHZE ML EFRAREN I UETENRR,
FE L AT R S IR VR A A AR B S5 A R R AL B 5K KRB
FRERBRGEMETZBRAEXNTH T HALS], Zarsd NT
AEEAREELBET ‘M- KRR LRGP RE-EH K&
v B 5 B P 3T

B.I3HEEEERFRMANASEEREL B

HRAK: Al AERRRTEIRE. K EHERRT.
MPERERREREZNETIRE EHEEEFEMLEHEME; &
o] T m R T RAEE BT AR AT B B A A T
s PR B INK R = 18] 4 3 2 0 AU S A T 3R RO & 2%
BN T B SRR 5 R ALE

39



