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SUSEE AN
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WMEE) MFRAHT UK B RS, TR THE LR EZEARHZ 005 %, 1
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SO, [MIHETBOR NS FEANAE SISl K™ e T, OB AR e H TFEh] SO2
HERSCR B VIS W AT 1) T 1% o AR B A OB A AU OB R 2 A8 TR rh Lo 6 38 7 A
AR BT I FEAR S DU TOT R TR, e RIS TR BOR — R > At
AR/ TE B KBRS 1 BeAh, e RS R T A S P B A A 0
o HRg e, wEE, Bk,

AN B AU 25 2 M A A BB O A P A e R 2 -
B 2B AR e i R S BB B (10 L 30 BB 70 ) ) TR AT REANBEAR, 8 R P B A
IR RS B SR T80 S o N (A P P B4 U s et o K L RSURE 1) 2
MATEEER BB, BRAE A 1T T2 80 73 AN LR SR

S A2 B WO B FRIAR A K 280 s 2 JB s B 55 /07 2K e S TH LR T 21 15 T AL
W IR IEAGE S K R AR R AE 3%~ 5% 18], TR BUFRAPERIBOR A, 5 Ak 25 A1
NEEWN o SN 28 73 i 71 2B, AR 20 BT N R AR B B RA

TEIR IR AT o
TEMH A R R AR T R O
CaO+H20—Ca(OH)2,

Ca(OH)2+S02+H20—CaS03-1/2H20,
CaS03-1/2H20+02 +H20—CaS04-2H20,
Ca(OH)2+S03+H20—CaS04-2H20

Ca(OH)2+C02—CaCO3+H20
Ca(OH)2+2HCl—CaCI2+2H20

BETZHRA LT 320 a5

(1) WEBRALR i, ARG G R DA AR B RIE M RE ) e AE B IE R8T R, M
TR RS TRFFAE 90% LA _E, AREUH LSS B B RE 4EFFE 150mg-m-3 LU, HASA
15 (R B KR AR AR H VI PR 5 B i AN K

(2) RGURM B AEIA R T2, ALERAE SN M0 S B K8 2R 1, 2 0nite
BB A J5 A A8 5580 o Jd 5 AR A R SUAR A (Rt e 145 TR AR e A h A5 A1
JHZRARIRI IR L, ELASE B0 1 Ak 2R K P ol o

(3) BifRFAAERERE A e RiEAL, (1 CaO Hefb N 5 15 SO2 KA Miff) Ca(OH)2,
R m B . TR 3%~5% M BRI MRt REA G KRS HiZe
AN P SRR 7 TR R B i AL

(4) WEREE N 2eke T 5 SR N R P ——He e, REARE AR n st - Fd % 751 VR 5 A
ARG, R T, A, $R R SN s iy FLREAE B AR 77 ) S A5 B N 1) o BT
B S AR RN 2 () Jel) FURE AR . B, SRR S B, AN 2 ke L BT (R T
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i AH 5 A I S Gk . HBUR SR . DUFTOmBE. JGPRRE . RHAE . PR BRI A5 384 3l
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BB | PUATRE | pusRE | K W 7K 2
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FlE 200-300 J3 TG

\ GEX(SE:N
BOREE AL BRI s e A7 5.
SEARTTA

RN AL

JRAHLTE: 010-62334951, 62332472
fE3: 010-62334951, 62332472
L FHBFH: ccge@mater.ustb.edu.cn

BRIE A AR B A 4B A S0 2 ) R4 = et R
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HORL
L =Py

FALER (AIND B B M ei i TERE, REAERZ 212 S M —ARSE R &,
T2 J5 TSR )12 WO N F IS¢ o 490 el S5 AR L e VA VORI A R e B, S R R 28
WECHRE. RGN SRS SR SRR SRR A . JUPR A AT,
I H B AR H 3R FURE, 32 Bhy i 8 FEE 1 il P 5 JEEASUR e 1) AR I A1 KL, 1)
I BB A E AR T HIE f 72386 (R RDRE R 7). BT 45 . U R AR
FLF AN (1398 AL R o ARG 2 T R I B Ry 2 —, TR K
FT W3 AL 2 8 S 38 BT Vr 2 1 i BB R B, ) 2 I i
(EE, M AR L R e 1 BRI B 2 —, SRSk & AR R, #ERE R,
AR, AR AR . AT H SRR B AR QU EIR, SRR A
WAL RSB B A, BAARERRAR, A=A, JeS A%, A= AR aSR A, A
) ZHE .

PR e 4 . (Combustion Synthesis, CS) X 44 H & 4E i & il (Self- Propagating
High-Temperature Synthesis, SHS), J&FI F14k % [ . 19 B G B BRI BER , BEA | (81
53 AT BN, 38 I B AN BRI I B AR SN 1 T 2 DR B AR AR T A s R
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AT H AU T B K B A SR IR AR H - (1994.3-1997.3).
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SR FHARTRH AR, o) DU P= 5 -G A S0 B B R IR AR R, 2 mT AR FH P 255K,
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BACER) V2 N T g A R B R R AR A L SRR S BOGARL
REMRMF S IEIEEGPORIE R RO % SR R B A 7 38 1 e 2
MR RREER. BT, FHbeE.
O 2T R

FACEE I T A T SR AE 30 WELL b, AT H SR 1A 8 4 i A B AR KB A
il 4% PR I AR P R A, JARAE . BV R FE bR IR AR Ik B4 H. C. Starck 2 74
AT AN SHS A 1) & -1 2 i 45 4 2 W B 3 290 T (TSMAND S BORY R (i b o
HATIRBRI T 584 B8 07 o [ 58 98 Nl 9t et 3520 200 J5 70, A ik 3] 15 ng,
RS ET 600 J77T, AIBL 200-300,

L XYM
BRFAL AR N e A1 K.
\ 23 VN
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STEME kA
® RS
ST R A,
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ﬂ,ﬁﬁaﬁ%ﬁmﬁoﬁH@EHmwy%,%%ﬂ%ﬁmeﬁﬁ,Ewmﬁéém%
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THEHIL AL QI FEREBAIE T IR I DR EBEEN R TR o DI T 4
JIH 3-4 5. HA TS50

ANHEINZER N ) 264 AR B MUK = S s B v, mII20 CF L HJ7. HUK & & 2o
AR 30% L L

FEARZAE UL R A SEIL “ DAZEARES ”, WifbAr= 128, b T, A AKIm R TR
A AR A3 1 B R BB ST 4 ) s RSN, ] .

NAEAEFESEAE M, AN ST BP0 vl Ay Al = A 28R 30 100 TTA A

ST B J) BAMAT DL TR I TARE 1, it AR 28 00 T AL TR 2
I, DIHVES PRI 3& F 0 C A BT ok LU C AN RE DTV & S5k, AN, &
Ji W A TR A 22 A8 v B ey R, 0 T e 0 8 O A AN K I Bk SR A 5 — IR
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O 25 R T
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B LR B R A B LB AT RIS 5 T Rt T e DA ¥ SR PR 80 o 8 43k L B e A 5
BRI S AY), HrP oy LR BaTiO3 LA MMM E . BaTiO3 785 K ISR
(1) 1942 4231 1945 4E10], B, JREE. HASK BRI E A s 4. smr iRkl i
THAAIBEMA R, R, B rkRe, B 2 N T S B R A R 2k
HIAE A A  TRLBEAL AR . ARZRIEARRHAS . FABBORH . B 7S R 7o o RO A vl 1 384
B AR = BOR 1 CHUR R T TN B . s B AR RLAL,, 77 B & 5 5 AT & R e
SR R R (R AR R AN L B ZER R . 402K BaTiO3 g 1 Fg e LA MR 4k . TRk
AP AR HL MR S A TO AR AN LK SRR R T RE, KRR R T B
{HAITA T ) WERFA1K BaTiO3 Ky Al 22 2 AR AT, T L S 25 vl 4 2 5L R 1 i 24,
TR R A v P 25 Rk /M ATR o R, AR AR B BSCER R L A K B ot AAond BRI R
L OV A5 1R R e BAT TR R

VS-S A4 B (Sol-gel Autoignition Synthesis, SAS)JEJLHAEACHEREE B R B
FS RN ORI AL 440 S0 A A2 W 1 1l % T 1 P — B e AR 1 9% 15 B B — 44k i A

PR o CR AR WL I 5 L3R 5 4 A1 3 A It A v R A S I
I, RGO, R B RIS I ARG M RS L 2 B R AR
ALUF LS (1): R R I AR ER(150°C-200°C), — AW RS s (2):
Wk KGR IR (1000°C-1400°C), JRBEIN 7= A2 K iU, mARAFEA o Ll AR TR 1 B BEd
o RS O BRI — i T 1800°C, BRI RL LR, 1 SLCS WA hI75 4
KBAR: G)SHMER 7 FEIR T ACFINE G (4): SO SRBeE e e Lo Bl
Sei: S)IT A I AGAS 240, AHE R (6): FEREMK: (7): BT MI L2,
B (8): BIAL: BT IRURI A A RS G R R sk, T R 4l
&5 T

ATUH IR SAS HIR CA A B T R EEIR 70nm A A5 ) BaTiO3 i Bk 44

J V2 N T b R A L SRR R AR A IR AR RS L AR AR P A
PR R RO AR S L AR
& L5 KT

AR H [ 5 B R RSl e LT EE 165 JiIG, AFAEFRRESD 15 M, FRE AT
130 JGih, 4FP={H 195 Jioc, R 60 J7 7.

L =X (V=Y
PR SR N BB B 4175
SH AT

DR HEL
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HLFHBFE: ccge@mater.ustb.edu.cn

BT, 27 NS MFe T A REES BB R

& [T B Sk

HORL
L =Py

AT H R AT B 50 BRI RAGE G BB AR P B AR 7 & R ek e, 4 1)
EMAME EMER A . SO EZ = o-Si3N4, B-Si3N4, a-Sialon, B-Sialon,
AIN, TiN, ZN, TiC, TiCN, TiB2, SiC, Cr3C2, MoSi2, FeAl, Fe-TiN, Fe-TiC, Fe-TiB2,
Cu-TiB2, TiB2-Al203, AIN-Z:N-Al3Zr, Si3N4-SiC-TiCN, Si3N4-Si2N20-TiCN, TiN-TiB2
DA S AR L 1 BaTiO3 ¥y, 44K 2rO2 K ZrO2 FEF %, 41K TiO2 ¥y . KHIXFhL
BT EG RN E4r, TERefeE, FURItR, XOW& A im vl

FHT85 TMP ATUST B5 o i 65 e vl S8 T I IR A A% 2 AR (R g
& 2T KT b
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*S1ET
BARFALSEARN B e a1
L S VN
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B 3 3 RUR Btk RALAEI RALF ZAR T Im T K
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& T H /i

JE SRR 2R B B 5 % T Rt — Tl 1 8 4 S e & R A/ A B S AT T o TR
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Si A1 N2 5 Si3N4 S A8 IR e, AR BT i n, - A2 R () B-Si3N4 AT AT
HAX, #2877 A S RN NS LB s, AR TR ZE . h-BN F%E
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N TR RELS, (BB MEfE2E . AT H A h-BN AIE R LR &b 155 Fifd, 240 T,
§9 G T AL, IS SR AR, FERCREE e R R G 2k 4k
MFAREL L TR, 75 F 259 45 G ALK P AR IR SRS e Wb R, RSk
BRI BRRD ™ JiE, WL R A T AR IR (T, A AU I 2 FLR B R T
fymrn Tk RE.

AT H R R T e Siokr,  bhose ALl Si3N4 H o FURLI i el T2 Y
TR A . PSR T 20 A S A RS D T2, (RS R s Bk
1T, AT B Re R o6 A B JRURE B S BCAER AL, SR & 2 G RReds . #HUkbed.
JRNREGE) ALLAL, AN mi e g K i T ge s, KK TR, ATTH T2, 5%
SEME R, Aok o ] HIE SR TR — 4, 4RO B AR BT IR C % E] 188MPa,
FERFAT I TR K o

Cak P BRI L] (ZL 200610089013.6 [ & 4iE Jz NikE4h Si3N4/BN & AH v N T B &
7D
& 2T RS AT

ARIH =), A A BRIV A S AR . /MR 50 T T0. [BIICH
S 3 AR,
®5ETTR

BARFAL B AR N i e A 1E 75 .

L 273V

RN LT

PCARHLE: 010-62332472

fEEL: 010-62332472

HL T HB4H: shenwp@mater.ustb.edu.cn

AT X R A ——F R R OB KBRS AR

& [T B Sk

M BT,
& 3 H e

JETERHR A LR 2 5 TR 2 8 A A s PR R S0 2 161 T A (4 21 3R AR e /K it
R A — o L FH AR AL, TR A DGR B O AR . AT H R e [ A 41
BHA, M AR AMAL A 100 J50T / AT w10 H AR BRI SR a . A
FH R A R — BT 38 @2 (Polyvinyl alcohol, 45 PVA) 7K BUEEIE A 1T i i 38
LIRBEK BB PEAR (PVA hydrogel elastomers, 455 PVAHE), Tt PVA 4550 50%
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—60%, R SFR A 2R SRR BB vR . 1998 FELIK, XAl T He pRHE
=S (19 A HD RUVEYABIER L, MK (PVAHE) JAHIZH R
AT ML VIR . 2000 4 6 H A 2001 4 10 3 8 75 o [ 24 b A= 40 1) it A 2 BT 30 40 S 56
AT PVAHE W2 R = S I . H AT, Sk BRI 1K A 1996
LK, ARIUH OB R AR Rt BRI 54 (39620060 [H K HAAFL
K4 (59775038) AL RHEI H A A (9540204000 ZEBI R JIE 5 4758 B .

ZAE SIS F AR B YIR I KB, 1 b 2R SR AR IR ot A4 e — AR A =M Ak i S5 (¥ =
RIMEEMEL, B BA LR RN

(1) VW TERE RAF (BEEER%0.05, BEH AT 10-7mm3/Nm) ;

(2) AHIBERES) (FKFE 70%—80%, ZHfL):

(3) RUFI AR

(4) BPER, MREEm (R4l 14MPa, [RAAIRE 4MPa);

(5) fie5mEE CGRBTE) FEREE (FURBIYIRRE IMPa).,

P (2R SR W P R I S R RN PR R AR el T AR B, A Al R A
HMERFFAR T T R B AOCT o SO 5 O SRR 2~3mm [P BCRZK B PEAR (1
., AIEW. ESLTBRD.

& 2GR K5

FEMEEDT 400 7T / 1 /58 300 JJou AR [RIECYY 3 48 28R 3a 100 17T /
e BT, EWEEG 2 7R R TLHEAMRFEAR, K2 H0e M7 TR ™ E
L (0 B N AT B B E AR, (H i Tz ST N OB Mk, R Bk
o —REAEANE O TN PIM Al 5000 2270, 1M i 2R SR MK e bk R s 4
400 76/ fF. AR A RXA B AR RHME R B ARSCTT JCE, WIAMERES itk 100
Ji76 /[ AEG ke, T H R E AN 9000 73T / 4
L 273 Y o

R A A

SHS - & Wik &M T LASME
L =R
HAEL
& 1 H fE
H & 4 Sl A (Self-propagating High-temperature Synthesis, 45 SHS), W A #AKE
TG M ST BT EOR, BAA I R8P 2R 55 8E 5. SHS
— B PR A A AL R Fe203 Z 1K) H &8 ¥ 2A1+Fe203—2Fe+A1203

221



+836kJ, S NRIE Fe Fl AI203 29J4k, 720 IEIT Fe F1 A1203 PIAH I T HU 22 5+
PGB, A1203 TEAEARI, eSS RN A TR B B R . SHS — B Lo ikl £ B B 52 A 4
B, 1E 863 TR “O\E” A I MIFE T, Sl HERNS S, PR T &R AE 1
TMAE AR AR %, SRE K B H] ZL901077443 . E TR A > I AR, 7 T
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5
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BT EE SR, DRI B 22 b 5 2 DK B i A Ak B s i o AT P T 1 R SR R YR s
O TSR W B, SO, G AR B N AT A AR 1, BRI L. AR
WS, SUr e AL 2 s #R L . DR, ORGSR SRR AT b (0 8 FH BLAT B0k R A 1)
o

AT

BRI, RSO AR IS R AR A TE I B AR, B e KR KRS
R0 ik, R E, KA EEAR— T 2 i, REG =R FEw, 25, W,
SN W LRSS AT RS BE AT IR, LR YR 1 R
SRR H N, AR P BT RA A DAL A 2k, Reob in =&, KB e A A 40

EMdE Rk HZEY) .
et
(D FIFFERL T

A T SUIAT NV T S i PEAR SR IR A, Rl S i 3~4 M H, R
FIARAE BB, BB bk, (B B o 1l TR P AT AN A AR e (TR i, A B
B, TR R

(2) ATk

FURIT, 843 it FH i SR A /K2R, L e s A P (R A IR B 0 8 — T 1Y
Tevb. H2S S8k, BERIYT, A AN A IR, TR e (RRAE T 3 ~ 4
U0, AR, RN, S480008 BBIREA S G 6m,  PImA R K R R .

224
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Tt 5 B 7T (1) B0 HL i HL 240
O B R T

AT TFRAGA T = R A R AL 3 7 o/, AR RSBk 4-5 JT 70/, 5
B SEEAN Ay 5-6 J5 o/ml; T DR SE AN RS 2020 7 J3 e/, s IE Rl 8-9 Ji ot/
W, PRI A ™ i A AT R (i el e, i HRAT B 9T N B i b R i 5t
AR LA = 2000 BELL FO R BETERTEEAIAE A . AR BRI LR KN B BRI AR
T\ T 70 WRBERER AT B, )y DUKIE B2 AR AT B 58 o JE Rt RHEOR
R AL R R TR TR0 R AR AR A D A% I T il

AT FT ) N =R AL, BN T, AR
S ARTTH

BRA: BIR

PEARHLE: 010—62332300

HL 7% : wmmao@mater.ustb.edu.cn

A 3 AT BRI FEAR

& R s

R EE SR
&I B i

U B R TOKAREE . TR Ry AR H AL S TR AR B AN AT D R,
A R TR Rl A (R R A AR R SR K i R AN BB ) S P ORI R e IAYTRE S 1Y
LM AT RIAEE R TP “ar AR IEKR, K i HRE A HLA S s A6 RERE AR R
FAT A2 AP BE RO AN PRSI A 2 K o B AN PR RIS AE B AR B3R B B A e
WA RE R Dt & R A ITR 2, SRR IS AT AR E PRI I e R e« B R AN vk B
BCRAT i AL A AP B, 73 i S B BB AH 24, Ar Sl iz LA 5 e AN PR AR 0. 5V,
ThEs RoSrEs, ANGROR; EEER, TS AN TERHAR KT UL A LB
ANEEPEIRRAR, AFdrdmn 1150l L.

I B SO0 R A UORHA e R 02 A AR il P B L v OB R
FREAERREAT 20 A4, Mo 13 Gl i A AN PE R AR A B O E . XS A

7/

227



LA AT i A K AL 2 A MR REAR A A 5 < Bk BASEANIPERH AR, A AEBRT S Gt
UEAh, WAL HAR TG K AR BEAE TS T R B A e AN S BOE A T o BT EL, ST
AL BH AR AE F AL A2 TR 5 T A R 4 A . P 4o
L £ En WS IR gy

Rl &b 2% retr s HUBRE B 2 7 2 i P 1) e 8 S AN P B AR S A ik 3 150 J7 5676
B AL T

SRS 2% i T AR AN B AR A e i o P o 5

ZFR 23% (Jjoo)
1) T A AN B AR A r - 2 80
2) eSS 40
3) AUk 20
ST 140

L 25 Y b
BERN: dfR
BEZR G 010—62332548

B - RESBEHEN
& JiT )&

R EE SRR
& B &

BEIFRAE AR AL -0.76V, 2 ST PRI AN BRI AR OE AR ORI R o B 5 B B2 2 ML
PRI HE DR, TR, B B BRSSO IR D BN i 0
N AERER TR A I AR RS SOOI B2 O PERE S JCIR MR Bl vk T R4 K e
PR

PRGSO G B — e S8R 25~30% M BE S5 <5 P M i P A LB
BUFHEARN TR, EH 10~20% 0 EF B S8 = I PR PEATHURME BES 4 DTN fE )
HeBEm 6~7 15, SR T~9% IR G T A N T, 5 Tl
AERURHEOR2ATT 5 T BRI R — SRS e R EOR

(1) B —Ba W= md Rk

228



B — ARG S S AN DA Y2 FH v ok P T Ak BRI AR 80 AR FEAR, AUk IT
KT G SRR ) i R R

v 8 LR AR I ) B BRI ER R AR 2R, ZEATAAR LA 100 K/AD A 1) P v is
TR, LA SO 285/~ F J5 43 K LA by e a3 FE AT HiLAE . FBIAUSRR AL 95% L L
PR AR 10~20%, B AHSE M e B Ar (80— v A1, ZHZRAN%, AMEE A O EE
P, BRI R AR R S f5 L b

(2) B — AW R AR

TE R 0 FU e Eh I 99 BRI B VA RBF — R G S BRI THE LR Ll 1~5
GREVT7 o K R FE AT A, B0, (O S ANERANARDT, ERAMR. PR
B G2 T e v AR S 1) 5—10 1%, T ELIR B L B B 2 AR
L AR R

VERZEZE 5 RS NURB& SR s i B B2, 3 e S B B A PR i il v o T
B 5 AN AN R M S b B 2, A8 T A Ay iple e s oA TS AR MR 17 477 2 5 ] UK 74 gt
A i 45
SR

BRAN: HAER

PR HIE: 010—62332548

% b R LR EHA
& JiT )&

R EE SRR
& B &

KRB NFEGHRFFPZIAE o SRR T 9, £EA7 it BEIHBORIB > 1M
SRR BEIR A B QAL SRR 72 3 32 B KT

BRI 5 ER 2R ZE A IR TA) FOC IR, BRI A REA 980 o IXAN St R Kb R i) 17
SR EHAN I -

R BHE R AT R T — MR RESOER IRIE FOAR o HIE B fif 5, $eit b AR
THILEE (08 BB R S I T LAAE (5 ok b 2 20 K I 1) DGR IS 1 TR) A B R H 20 Ik
ms R PGS HOr o R REAERT Ab i AR DO UM, BTG, BIAE S AT 6 A
B REMA R A9

1 H, ARGSOHHEARALN, Ok AeRE, JaE, JCBUNE.

AGICR I LT, R I B o

PO AR e 9 e LA L P AR e A JE 0 B0 1 3 Aik, AL BAT T2 (K P 22 1)

229



BRETOCH T E A NS AL . BRSO TR R R Bt
(D T HRERIE AR 7 bR i
A AR S I ESOCERE, I TARRE, T, AR, AT AR LSRR (1 A T

(2> T ER ) KRt A

AT AESURPRE, SR« M SR T AR IR RO RO AR, AR AU
1T, eI ) o

(3> FH Tl TR 5L s i

AT TBOR, St ARG, ALS, BT, IR ST e A5 45— LA TR R
MBI il o
L 224 Sy E]

B Frilas A T 2 100 T2 200 76 R0 T FE B T 3 ks B 2 J1 29 1200~ 1500
TG
SHARTIN

RN fER

PEAHLIE: 010—62332548

3 A SRR A
® 7R
WRTRIAIL
® 5 A A

R T Lo A WS SO BRI A R 9 6ARIRIRE SURTEAMTE G4 5Lt
LRI R RO, MM GER BN B TH RS AN 2 RO o AR RE RURTE MG 2R 5Y
S G AT RE K I TR M A ' o W2 B, SRR IBIE AT R 2 2D 7R T EAT T A A
TR o FITLL, %GHRE ST LARRAE R 386 R), B ekl SOl LIRRIE RO KL 5%
JORPREE H T WoR B KT A REACHE FOGIAE . BEGHEINZ H TROBE R . AL TR R%E .

TRABART, ATt R HE o P & FERIBOCATRE, AN 23 # R A PR e R ZE AN S
ZHIN M EEAEK, DN EAT R RO AR R B B O R 7
(R KR U RIS AR, R 3 /NI At e h TR “Bidese: 07 AEROGMEL, AT
oSN b ey €71 K v SO VAR € T v P 2 P G R R 2 P D S /-8 | e
TIURPETCF N R A, “BRALEE: 417 BOCMBIRN 2 SR KR e REA
AT ARV BOGT R XA R R o B T B iibiE S A4, IRAMEE B AL R
B IR

230



AR, BOCM BB BT RS0, KB T — RO R M L8O R XM 1R
SRR R i, MR, b “BRALEE: 17 IOFRRREIA 10 5L L.
WG L B0 R e, BRI T 200 ROt E A R AR A A o T “ Bt AL A T
ANEFE, RSN AR, WG HiRm LROREmE gL, R %R0,
PCE AL T KN 3.6 5o HHTANEETR ZEMATSUNPETT R, Freo N fd e I F 4L .
L J S8 i

T DAARE “BRAb e 47 moqf BRG], AATIHE H S AR b e O AR T EAT
W, B BT RO ITHE) e b kbR IR AT H R AR T, S
AT S AR IR . NS okl BhaR. maRgsE. BPAMGE. s L. AENL. W
SEBCREALTIS ERH RN FEERM . FJRTT OO B B a . k%, k& LA
s BTETIRCSRS, S, BN NREA T 700 JGAA A .
O AR

JERRHE R AL Bt WU H B8 L ROGA L, JF etk A ™ BR BT T
o] J) 0o SR KR A 7 A0 SRR B i L ) i, A3 ] e 0 BRAC AR
S ARTTH

RN TR

BCR IR 010—62333724

R 4R A WK —— AR KT, KK otk B
* TR,

FbH A,
ST H KA

JE SRR 27 SRUSIE R T KA 5T R rh 0 R T BB R B E I e 1) 397 2 o
TR KA A ——W A A% r i) G KgAK T i) a0, DAY PR 8 A 2 A R DA e ) 380 55t 4 RO N X
K.

ARIRH 7= il LA 3528 3 16, 400 I 1 1 P9 G0 R A DG sk 4 B N K VR i K
F K3 gk DIV az i ot 19RE. ARSI KRR ™= 5, vt AN A e R0
BT ERE M KA RHEEK . B v T i etk A= 4, 7 i BoR TR RESISE, Bit i, E1K
BAS B A= 2 A R P A AR T30 1 [F) 28 i, K AR R A T3 38 v b TR AT, [ I T
AR 2E 1V [R5 e ARSI H ARAG 1L T B RIS — 2542

BT RS P KA 5 S AN T BRI N — 44, T IE SR80 T A 7K OR 4P 58 55 M9
R KT, FURE RO EERAERL e, 8 T KA R BOR S . ok A BE B 1 ZE IR N C
KT N

231



O LT RT3

PE AR SRR AN, A 3~5 JTon/mE, BERE RONAEIA B RS 3 4E,  H AT SRR
PR N K R A i 7K R R A 25 1, R U ARt 7 i
L 273 Vo

RN VIR

PKARHLIE: 010—62332666

R F Y R — B HARLE SR 25 A%

L V=R

HORDRL L
&1 H f&j

JEITRHE R 2 bR b TR 2 e 55 IR SCTIT o i KA AT R 2 ) 45 B 5 SR H B
BB B T 1R 5B AR 45 W 52 A g — Tl s T 28 ) s AR PR v A R B AR
M KRR eGSR B G BE SR, T2 H1 Sialon-A1203
il o 5 S S B A 5345 i T s n 4 e S AR T ), i P A S P R A, $2
TR s IR R R AR b AU R BURAL A R . AR R E S,
KRB T T KA RSB S0 BRI R RE . 48 SVEAH 256 NI K 2 A ORI RS 5
R DHEATUE R AR 2# MR AAR m IR UR A IB @ PRI I B8 0 s 2)RPRERAT RAFIN
PN IR ST 3)Hla B AR P . Bk ABRMRE )T, MORHI BT KR MR ECh 0%,
PO IR ECY 8.44%, PUBR MM AR 4 BAG ABHE. AERPUEERMmZ 1
PRL. FAKTRFR Ny, RS 3.15g/em3, N % 132MPa, =i Prdrss/E: 17.8MPa
(1400°C X30min), Prd{ZHa4l: 8.44%, PUkiZIn%: 0%, HUIZIEM: R(U). LB
BUR A, I8 AR E B, AR 10 ok 20 B AR ARAL™ S IR A58 K o 1207 3R
T8 RS A4
& 25 KT T

P2 SRR AN, EEAE 1 T n/mELl b, B 800 Jiut, [FIUHAEIREIE R 4
GER
L 273V

PR N FMInAk

BCRHLE: 010—62332666

232



F AR e LA E AR

& [T B Sk

HOMRL L
& 3 H e

R B VMR AE 90 AFEARWIH RN o IX SRR T-HIA NG, A4 B HIA P
WAL 2K, R T SRMME m CLAEIX R HLA A & MR S, EE R
BYRLEAARAE 15K DU QUB R RE, AT /NRLRIABIAE 10K B LU 20 L %,
FHHIA B B AR AW AL 8K ZiA7) o AT FIRENE & VAR S S s /e T AN T S R g o
— AR R, DR A I A B 18 VA MR S B B VA R RL

Er-Ni RIUTEIEZE AR TRFE -

PRI : SK~20K;

5 10K LA R (1 Ee A IEAE Dl 0.35~0.810/cm3 K

4K | 20K I HHERS [ CdAT 72 5.5)/cm3

PR TR W ok R W) o B N L 1 e W 1 R 2 N g IR e e e L M VN B
AR 4.2K~20K, — MR T B2 ARG IR AN . TR A 2R 5 R HI AL v J0 R 2
SRR HT 87T WAL (SQUID). SR SCEE G B (1A% S A R Sk A 4 T 20 A 25
DAS e R, JF TR YA B im L A v 445 o AR T S Rop A Lk & v MRS AR
G ERIRLLS , W LM B HT R LR S S A IR, B AEE & B A%
FREAOR T A2 16 JT AR
L Q7 LB g b ERY S Gl

PR AE NP G SR A DL E AR o R ES A E A ERRRAN A BV
/NER 8000 #] 100008/kg. fititt A A 30000-40000 A FETi/kg. H lFATIMHTR = B AL
FEAHRNALIH, AREE, HARMEHZME AR,
L 253 YiE:N

RN %k

PR HLIE: 010—62333724

AR LA E AR
TR S
BrADR
SIH A

B W B A B — Pl G 5 B A ME A4 B (high entropy magnetic materials), =i

233



B RGP — N A R AL 074 TRE IR 1) o ' (R R R R AR AR Ak
I 2 H IR RIS TR N, AT AR FH T A R o R TGS B 28 D REAH AR I R AR
IRERT AR, AT LUK S A5 85 BEREYERDRE b 1435 V2 #4 K (magnetic regenerator material), T
AN R RGP DL

XA HLI TR LAY 4.2K~20K, — IR s HoR s, 45 tarm] T~ B2 A i A
FRBAL S LRI A S AR L TP A OO Sk . TR (SQUIDD., &Y
KR S G 370 5 A A SRR A R S AN 22 D 2L PRI gt v AR s TG SR AU, o mT A TGl V4 5 g L
FHRPES . DAERXFERA L SRR A B TR LERRRAE 15K BUR 2RI
R, RN HLAE 10K LA NI R LT 0%, S AE LIS T 8K, 2455
6T 8K HIHIARIE, A ISR MAR J-T [Fl#% . 4 T3 MR B PLIHIA Ro%, 18
MUY, ANIT#ESS D) F44E 20K DU BAT m be A R ARE . BAT S FIAME ) Er
—Ni RV R FEHEALE 90 FEACHIB R I o XEERPRHT T HA B )G, S AL
BT RS

TS VAR ) o KR AR AN T BT N, — AN IR R, DR S A I AR HA AL
TR & VA B R & VR, AT ORER m v HUASCR o PR & v M R HIE AR IRAR 5k
BRI R E . T H i TR E AR L, HE3h TR AL A R . BE, A
FEWE, HHRIA BT S B R LR S G A SRR L R Al . AR ieesth, 4P
WA TG 3 Vo R o

JERRHEOR AR B R AR LA S S IR BAAE 863 1 AR B2 4 8 By R AU R
BARL, IS T ARG R o BAE R A DU RS TR AR R e B e AR T~ G—M
A BLAT DUE L AR B R BE B 2 2.9Ks Al S—V I ML BARBIA IR % 4 3.5K. &4
BHEAE T8RN BV HL— Bk I L, B IR BIIE T 4E 4.2K 47 370mW ¥& 5t
HH R S 5 2R o DAL 85 R RN [E A1 R 2T BH P REAH 2 o BAEREPERA R LU A N I AE BA )
P IV HEE VAR SR AR5 1R A ST B o FRATT 22 1) LU B K BE S B SR 40 T e %5
AMEL: HEE; BRE, HA; EHE.

FERTEAR LB MORHER VS R, T2/ TR [l AR A A v LR T
RUNFRYGR PR L, X 28/ B 32 BT T v 2T 3k A4 DRAIEAS 25 54 318 e 23 B50RE e
T PRIREREE, a2 fe s« ARIREE 2 ARIR i 27 Aok Dlby 8 e BB BoR S 4
I K 3 2 B PR AR A5 A

WA a4 Az B B A IR, R AR AR )2 N B SR A, T
TWAL AL MR LM R R, AR T EOR R PREHE) ™, i
T REVEE VAR 5 AL G B Ve ARV EE DT B AT IS bk L AT SRR e e, TR R 2 S
B, WBIEER, Wit AR oW

UAE I br T A B Ve AR i il SRAE T 0 NIRRT BA L, BPRMI B, A A

234



N BT E N TER BRI T, RME N BT D, T ANR BRI LN R %, i
ARTIH = b 1) R R U7 D [E Ak, R RLh B AR =AML

B2, BTHARWEIE, LA R SUL gk, s T ERANER eHEm g . J&A
T SR BT AT RAT XL BT, S VERFST L3R AN R, A RRBE R AL

AT B, e B BRI AR S BT AU KR 800 JT A Aq
* AT

RN Je3

PR N: 010—62333724

Y& = BIIAE L4 KA AR

& JiT &

B R
& i B i

RIIERLIEAT e M2 AR R A AE [ A S ST U (1 0B B
FORB a2 Y =M RNLAL, B A Re s 7B s) . SR U REIL R,

BRI WP ER KR T G b ks gL, Soos
22, IR BARINZE . AEAN L2 . KRG S UL B m AN A A A RO IR A Y
L2 E 4

Y BRI 2 8 M S AL G SEEMILE,  BATEL MR At

AIIX I 52 2 =17 [N AR, Jefr AR TR N T, AR RORE LR RE 10 4%
P R AE A AR e, RGBT R R R S A AL G T AR A IR N L

Tt G2 R, EANERE LA A B N4, B AE+0 7 il

TR JEURE T LU A B w] DU BLA%, BLH 7 i S AR, BE T AT S B e B (i
PRI, MOTARIE A w, T A

ORI EERIRDEANE W IR AL BE, SR BAR 14 2K IES & S, Wi g3 H
16 ZARUUNMEAE, AE T PRIGE KRG TR DS 2 e, $2m by &,
Il D BT BR IR R K175 ¢

KB ELARE . A ge, FLOFARANEN, AR, bR eTsge, L “ =R

TRELHL, BBk, SR, RS ERAE N BT 2 N

T — 6 Y M= ARAERNUE AR BAT B0, Hlid. 1989 £ Y MU =HR4L
DU IEFL LM BRI T A &AL BARSEE, TRANN: “TERE, 7K
BTG EOR, TEEARBATRREMEM S INE, XHE e 22 467 T2 (1 — I 2
o, AR EECRT IR R T E N AUEA E bR RS HE K A AR SN AR s
B, T2 EE —ARENL O AT EHEAFE e i o Y B AR AL T AL 2 St

235



BARR =T A= 18, R LISR, 8RR 56 E 48 [ 45 O R o SEBR2EF=1iE
WY, SRAN 22753 L3 T S AL G IHL AN F b A 7 R ol [ M S R 42 46k, T2
R
L 273 Vo

PR N XITHE

PEARHIE: 010—62334743

F X YR Z4AE S AR & 75 &
& [T JE Uk

M BT
&1 H f&j

F )Y B AL FLA TN AR LA AR TR 3 AR Y BUELHLERRE TR
hity, HETCIES =ML, AT midiE sl = & 5~12mm 54 GB13788—92 frifk (¥4 4L
JE s, Horh KD2 B TR KRS & 6~12mm. s . WE A4 B Wie e ST R 4
BRI AR 2 A B 15000 MEAE A .

AR PRI A P LA LA A B 4% — LB R 6 — v AL IRAT 2R e 2 — i ok
NI~ s (BB A . SRAREAR L FLVUR A LB iEe (i FL AR - 3%
NS, AR FIZIRAR T —UOEFLIE R, WA RARIE R R BRI 5 T Tk,
VETA3JiME: SURACEAE, SCCHLERL, LM L 4m/s: FUNLBN D Zdeilh, NI
FEw, TRk, e ROEA& B W, s B, Aiifib . #E A0 3—5
N, KRG

AL R B AR P (A L I AN A R — o B S R AR A o R <L )
Mo TZNHIT RS MR AR WA, Wk, BRI, BRI, B, b, HE. gk
FFy T T RS L2 R B TRE . RS A, SR&MGEN TR, E&h/hik. 2
B AR <R T0H .

SRR B I HEH S A Y B =R EL AL A b, R, AT
TR A T 58— 4 LRl TR AL AN A A 7= 2, MARA LAk T e sl R bR v LA A 7= R
6 e R 8 LN IR, 95 ARl R G AR e IR %, 1SS
FAEN, LR, A ELANEIS W0 UM Be Fbn A B IE K bRl GB13788—92 TEK, &
— B R A L AN A A e, BANE N A, B I BRSEEKSE . SR E R R
AR, RIEMHINIR A VGRS I, R LR KK
B R TS HE TR H 405 97040302A, AL RIS K 94221292.4,

HATiZA =2 CEI . I AR, R, b, DONSEE AN 2 A A TN, 726

236



2821 A8 T 2R M e W IR B [ A S E K
& ZY M KTt

H A S A e 2 DS e —, V5L A A A DA B s S AN A, g T
500 JimiZiAT, MR

LA AR A7 1 AR 7 DA P 4 O JEURE, B 3L Sk ZE M I 600 TC /i A (BAAE T
HuIX 98 AF KD, ILr i TS AN Zy 200 JC / WiZc AT, LU= 5 1.5 Jmivt, sE3RAIBL 600
Jioctike

550 T AL A BUR BRI BAN 22 AR LE, YAl I A 1 A s . Bk . SR T 4R
F758 CEEOGIRBIM R =45 S50 A, MHRAS B 77 6 [ B A3 DR RS 45 M R 22 5 |k 1) )5 3 [
R /INUAS VA AL AN 57 F T e B AR IR A A T 2R 20% 204, KRR A F LA T
B I pe TR A AN 36% 2047 [RINE T4 T/KYE, B 2584, i, hn
Pt THERE, SR MM 2tk e A E A 1.5 A2V I Kk i (g g ai b ) A,
BTN 80 JT I, T KIELT 60 JT i, Ao ikai T .

BAFEERIE SR k.

ARV B AL e i A T L 7 RN, SRR A 1.5 TN A, FLH R
J B il B —AE 100 Jiuc/idn, B RIE e gt . AN E Y S A R R L LB
HOIRIR 15%6=90 T J5 K i A, HIAH 140~180KW; #AE A BT 3~5 A J5URN A i L2
s RPKL RBH K
L 273 YN

BER N XIHEEL

PEARHE: 010—62334743

A ZEFH B AL RIS
* R 415
BRHRLL
SIE B

P B IE R BEIEE — PO RR 50 AKRDIL s IR, T S FE 9 I 4 B2
ITIE RN IE AR . LT 2, BRI R — R R A 5 — R —~ A —~ T 1 —~ 72—
WORE P I — Pl 0 — B — S A — DI — A B~ U S R — U 85 1T

@ L ZHF A

PrA P MR DG . REETE T RO REHA . 3 F AU SmAI R W&
g o, —XMEBEBE D FORVNBN I RE D BRI AR A ] 5 i AR RS

237



@HAFRIE : TEF A= R N R

@ADL

“RERN TN B AR A R T R RGN TF R, 1998 3k E K @SR Tk
Jai, FRHEHEL 3 B
OFRARER:

Pl SRR AT R B E T, TR Z1L94211906.1

FIUREIRR . D2 FAr B B AR n#2s, RS ZL96207246.X

— PR IE R T Z, LR ZL97100233.9
© i H A5«

Bl 5\ T B KRR S B AR — 4% e T H = H 7™ 4000 7Kg e &7 1 -5~ 30 B 2 i
RPN A R TR

WA TGS E. MR JCHE M TR i 8 LA 3 o5 A R i AN
BEEET LI LR LR A7
& LT KTt

AR S, A SR HFEE . ARG, V53D FRBELF, A ER
ST R AT 5.
*HARTIH

BRN: REH

PR HLE: 010—62332609

HI-VEEFFREEIRA K. A FIHHANHIOA R R
L =R

HORDEL SR
L 2=Npiy

NV G EGEERN, D% ENM M REgE LI EE T &
Al-Ga-In-N-P-As-Sb-C-H %5 Z oA R 1) -V GG S&WED SRR 8RR, 28
ST B SO BEURARR R W AR R S L R P . AR b, N R LA
Bt 248, ARMIGE— e A A 3E T 3, K78 o DU T S A oy 23 I R D' LR g
(e B EERR) « 5AH BAT R DT TC IR e 3 4 1 DA R A8 il FBE T 5 A 5 i 1) B2 1 B 4V
[, B T—1m, M-V R AR RS AE, FLDS &AM E T2
BEATARE AT o A W AR TP AR AR R B 3 ) T A1 S22 AR I o 6 TR
EKRGIERE T AT H R HTIFSv5R: WARTHrAbH  45 PR T4y b AR ) 3 A2 3 A
MOFRAE, XEETTA BT -V G SARARSMNE . AN ER G 8 B I SARSME T 20
FEIIFR T2 53T o

238



PRI H I [ 6 B AR S TR 5 A

-V ARG SRR Z) 12 SNV A R &8, H T 2R N AT,
R 45 T-6 Ot f BRI RS A RO 5 A = I R e T2 AR A B e vk, DAERE -V %Y
FURHARINE AN EFN G S8 AW TARSME L2088 NG I B B2 v, ZEAR G
A i BEA AR 7 TR R AE

Al-Ga-In-N-P-As-Sb-C-H 5L 0K R -V K& S AW SRR 2500 15 il
5K L% Bt Thermo-Cale AH V- #1J) % UH A
SR

RN FKR

PR HLIE: 010—62333607

P AE K B 24 L AR AR 48 AT A K
& [T B Sk

BRI
& 3 H e

i 1 R S A5 A b P A 4 1 A L s LB K 4 5 DAL, T L A e 3 L s r P
K10 AL, EHM R BEER 1/3 it FEE¥ S0 s tEshaertel, JExtdk
[ SCATARIS . ARGl 4 B 5 G A L 2k (Bridgman 7%, B RREE). g f /- i3k ik
(Czochralski %, R $792) MV X [X 445 :(Float Zone i), ik =Fhifil 4 GMM T Z #4745 4t
[FIGERE s 1A= RCRARAG, A K —fF D18x150mm & [75E [ GMM 75 2 48-168h; 2.4: 7% GMM
TRRE, WESEEE. MK, PUEESE T, B miAs, mafEK, 3457
GMM Hin % H AT 15-30%

AR R BAT A BRI BUR 50k T 2RI & A P 5 B BUR AR, 54T
CAHE F B W MRS LR mbkfe. D T2 A S, Bk, &
ROPE =58 TIPAR T T — B WA S, Wb T RS 3, Z RIS AR, A o s il
B, $Em TR PERE R W — B0k 280 s AR — VA S TSR B Bk,
BAER R, NARED, H=E#EmoE 80%); Hr=heik 5-10 A7, R LI
77 2-3 0 AR PR LU AR 48 T2 S T 100-150 £, BOA K KRR s 3.5 1l K AR (D 70mm
PAED) BEbF e — BB AR, K B BRI A 7 A I 7 it A

M T RSN RHEARA ., K D24 B RS 153 T Bkl 2 N M seAh, w2

MBI s s 9528 BR. ARV AE AR, 2 FhE SR M D REA R 2
VP2 BRI TR, 405 2 21 LB AR .
LU R Rt o

239



M R R iDL B B - DR kL, 2N sIRH k. #4E ETREMA Products, Inc.,
USA A R HGE AT : 1995 43Kk 2 & 30 Wi, 2000 A4 BRYH 9 & 141 W, Fiivt 2015
SRR ST 110 W, X4 350 Wy e 108 . drtkal UL, A ARSI g AR R
RS ZAORHE N I NINIIT AR, 7 s I ER, Tt 2-3 AR RAF
3-5 (L ANIRTBIG, #2010 4En il 6-7 (L AR gt =i ABIE A IE 50-60% .

L X (VSN
PR L SR N B s B 4175
SH AT

BRRN: TRIFR
JMAHLIE: 010-6233-3375
M F{54: zhangshengen@mater.ustb.edu.cn

shengenzhang@gmail.com

Bt ek A 77 LB R
\ Ziv=Rite

BRI
&5 H &

R A BRI R A T KRR R AL G T2l Be . hRIANBERE . R
ks R R VAR BRAN) A, BEAE e T 5 e KR 3 2 SR T LB (Mold
Casting) T2, ™ H MR A IR

HAREL LRI R 22 T2 et iy ABEEOR . R . — IR A pe 4 .
B e 2B Ak B A =G . AT TAME S, S im, A mse
s8R AL T WD T e ol

SEF AR BRI TPORE, LB L IEAEZ D R A AR i, A
T AE X BB H R I H SCHRE R T A BAT B 50 AU be 4 ek il ] & <% A
WALEAR o BRI EA : (1) “PRIS R B E AR LEEFEDR, BHAE T o-Fe BUi . €
KW MRGE T 2R LA REIRT 33wt% M 5E FOIT A B Ra-Fe A1, B b BB, 4%
e a-Fe il HRVSJEH T ZHERM L REAMET 28.5wt%, “PidF” Tk a-Fe
I (2) Nd2FeldB EM SR A VFE & Nd A/, AEEURIE G TG IR 2348, U
Kifja-Fe Bl DI R EVEREAR LY, A ER T8 WA I Je n] LU PR ik K
R A E M HES B, AR S kAR FRIRE s (3) “HR¥S B v Nd AR ARG, iR
SENBAR  A de e, ATM T AERAR M BE A5 L P A B R B R (e s (4D B b
] DURKFEAR, XA e L X I CE 2 AR R th 2 5 T B, IR 2B ey i 1)

240



PG RERN R OCTEL, (A AT ARRAIR Dy Tb (I E; (5) RAARRISE S BAT.
& 2GR R AHT

KL VAN SIBH b B K G AR AN L, 5 LU b AR
(RIEIRZEGE AT SR R R ATty OB K 3, oHAERLS STEIHL, AL Bl RS Ll
Pt EmL AR KL AR B RO IO BRI RLRE, A SR PR S
FA e E e BRI A PR R B TSR T BRI

®S1ETR
BARFALEARN B e 1575
L S VN

BERN: TKIRAR
JRA AR 010-6233-3375

HLT{5#H: zhangshengen@mater.ustb.edu.cn, shengenzhang@gmail.com

L RAE4 R kB R

& [T )& Uik

BRI
L =Py

Hh A R R M RS [ AT L S BRI AR O, R T T8 AV G MR e
ZEAE SR PRI R, PRV B RRE TR AR . HAR LI A S B a R M 4 (Strip
Casting) T 2 /E77, T [F 436 K HIH5(Mold Casting) T 27577, fEEZK “)UN=" &%
R, JPREA A AR LA A S0 AR, BB H AR FIAKE . %5
AR RAT: (1) AT DA i 1 I A5 < i LA o A IR e (R 1 I A5 R R 2
FEHA R 320mAb/g, AR L2 M B A R = B 340mAb/g: (2D TEAHE
Peo BE T EAE IR LA S ST 10-15 D se 2 bR A feik Bl KR &R, R T
ST 23 AN AamugA M. (3 Priath. W, k. Ao T2 IR sy
i LIS A 4 LR T2 A P I BRI g b vk e 4, A FH 7 K 200 AMIGER A (4
A DL SRR AT B/ 72 H 2548 320mANh/g (IR B A &4, R85 T2 LK
IR R R G Jm A, PRIk 31 30%-50%: (S)ReFEREAK. o LEA M 1A A &4l a
By AN AR A AL ARG AT 1]« BT BRAR B BRI BRE « eAT W BT, AN 220 FE
B T2 A= G IS S mbT M B AR AT, DR TR AL R Y R Y o

LaNi5 U FIEE G S 1969 ot 2 ERNH A "R, & RA B A RS, A3
TARR R X AR R L AR Ak o %3 70 PR L R A (A A R A L
fEAGTE R RV D) CRUd i) /N S HaE AR R S N AT G L A it AR
JETHE (-20~+60) WA A& AT i T 4. M L&A 4 0 F BN A el A

241


mailto:zhangshengen@mater.ustb.edu.cn

IR Bt R B AR ) o AR S ARG AR I AR B, JLRe S B R B 1%, iz
M TREM . ALy Wy TN ARSI, WA, L. BB,
WAL BOREAINL. A A s TR, RE3RG 5.
® 5 KT T

B TR AN EOR 2Ty . AL AR TR 26 {22t (HA 8 42
2N, BRE 4 42y, thE 12 27N 2 0D SEREIC AR 24,000 W, FRIE A
FLt b R A S A 2 . H TR A PR A kit 12 {22, ST IR 46.15%,
M T A A4 11,000 . FFE] 2010 4, BREBRE I ERGIL 15 {02,
Wi LI A A G R AE 13,750 W, R4 AT RN R AR ) il R R . A
5 [R5 [ K O SEIIL P A I T U BRS80Sk S (1 7S i AR B0 T 4« LRG3l Ty Wi Bl
4 (HEV) R, HAL db3&. BRI iz dEs 50 1999-2005 4, HEV 4FE/"H#ik 160
JI0, e 95% K A AN Iy it Hh R RS ) I 22 A2 N, R LI A 4 64,000
;2006 £E-2010 4, HEV fEA it 800 Jifl, b 60% AHash i, T
AN JJHIIEL 75 2220, 75 218,000 MiFG A A 4. ) 2010 45, T LBV B
F 1,000 J5 4%, HREGHBENRA N 95%, @ 240,000 BEA LIS 4.

*S1ET
BRFAE B ARN B e A7
S ARTT A

BERN: TKIRAR
TRAHAE: 010-6233-3375

ML T{54f: zhangshengen@mater.ustb.edu.cn, shengenzhang@gmail.com

B A EARELMEETRA L

& it &

BRI
& i B {4

bt DR A BOREED , LN A P 1 R b S 1 A AURS BRI A AT RS
G FSE (R 1), T A T SROGT 7= il 1A S I ZH PR 5 2 P P B8 ARG A A48, I s B 2
Fe e RO, SN BRI IR T S e AT PR RE . BRARRAS . SEELAZATE
RELEL T A Pl PHEEHLEOAR S B 0 B0 (R 45 5 A S in A EAZR 56 MR O LAl
PSRBT R B AT I 20 Bmy LSRR . e AR AL A R A R 27 B B i
HAT, PRZAMAETRE G S b dy 50% L b o [ ARG A4 7= L 2RI A SE B A 7~
BZEN T, XADOR KRR MBI, iy LA RARMERT BHE o JERURHEOR S PRk 24w
MR H iR 2 U AR 2R IR [2005-20077EWHC T 1 N AMIFFE i SR v kAl |, 2

242


mailto:zhangshengen@mater.ustb.edu.cn

TER INAE S ML RE PIARAR YL, 70 A0 S 2k ) 49 3 SEBR N AT, 1) 10— e R i A8 (AL,
P R T R e AR UM R 2 ST IR AN R I (R 2 A 1 e TR
REGWIRD [2006-2008115 [ E TIZALRY, S XA 70 S5 R A 4% i e A = Rl AT TR
427 BUE i gt N AR IR B, IEAEE— P e o JRIE S 4427 18— AN 1]
RBIE 7 S PEREANEEE , TR BB B SE B3 A 7 K 2 ROR SR 7™ i T SSA 3, S ™
R TF AL o TR IR e 428 v BRAE S MERE PR R Gt FE N AR i 61, Kb AR A AT A
ONIEA TP
S 2GR 5B AT

ZAELPERETUR R G0 T LUK 3 DL R 2855 203 «

IR S L) B E BACE, AT A B A B I R i 2

P B R, A ] R R 2

AP I RSB ATIE N AT ERER , 4 T AR A BRI 2 0 IR . 4 w7 i
J AR E T

T E H AT = M AR 100 245, AT )2 0 R RS
S ARTTH

RN RITHE

B i6: 010-62332572, 13381186768

T

M #f: wanhua.yu@mater.ustb.edu.cn, ustbywh@sina.com

W, T 4R 46 5% R Ht
* TR,
BRI,
ST

P A (e ) 8 A A s 8 M R ATL PR Ak, DA e AU L M A P v PR b AR, R AW
TR LA GRRE o U A5 [ A 1 44 Al 1) L AR A ol g LA Lt (0 H AR B, 5 A7 6 1R
Bt A ] AT T 7 M PR A AR R S A DR A 4 PRSIt B B A BRI R R 0T H 2 3
D)o AT H AL SR T, AR E S0 CSPHL AN AR = 2R 5 7™ Ay S it 1) 7= 2 45 AR Tt
Ho ATUH A T2 AR R w2 SRS T 7 s SR e o i) i
PR IR EE E RAGIREL IR Sy A AN 48 ek
ARITYIHL BT A 300 J7 7T, AT B HGAFE 7 1000 MELE L0 A8 7 58 ), CAE S8 L SRR Rb gk
AT PR A R SEOL AR AR HATASIH 23238 HUA W & R H s

I H TR I B AN R A e B REAN A 5K iRz
L &30 S W AR VA

FIR, R A H AW AR 48 300 J5 L, ioRHE 775K 2 9000 W, T I 4 S 4 J5 7o/, T 325 iy

243


mailto:wanhua.yu@mater.ustb.edu.cn
mailto:ustbywh@sina.com

S WAL AR AR P S AR LA AR B AMETEIR

| QX (SN
BORFE L SEARN B s g 77
SHARTTH

RN FLAEE
JIAHLE 010-62333973
HF{E4: kongxh@mater.ustb.edu.cn

& UL R AR R AL AT A R B BB R

L QIR

B R
&5 H &

HUB AT R AR R I U BOR S UG TR Z I A, Aok BT anfE AR 4
J& T AR AR 2 1T S AT A AT 24 FABE 0 T 1 P o 1 s rl BEL SR A A A R 2 1 4 9 7
T HURARER M B T2, 2 BRI R 7 b, BB T e R 8 1 A fg
MR TR BT, FT AR RRYUR N Ko A28 14 S S A M B3R T B 7 46 s iR VR A Ak
TR SR WAL R RIS PSS S Ik, S UERAT S BB T, Wy
AZKII AP EATE , HE A T REE AT R I B R B o B 2RI
PEAT B BEBER . i P BGRAFS R, TR R IR RS I ik &R )2 R A2
SR

AT T et o BELR < S A R R T HLBR IR REAR, b e T 2 Fof sy WL PR e 4
AR I A BE PR R T o ey FEL PR < R S A R R LB PR R A I R B e S A b
FERIREAT I 7 A S0 3 A B, 42 R 7 WL, AP RER I B S 2 )
b, SRR AR I B R 2 o A IEIRXAN T ) L C AT T R,
KRBT HILRFARRIC, il T UL A

AHAGE F T e A AL Y S REAA R (4 L TG AR P, thad F TS A R
VR NAESE, P mIRIREES, BRI R IR AT RAF NS 5 71
& LU R BT oA

L TAL G I A G AR BRI B BAR,  BATRAMK, T EHRAR R e
I U IZEAR S P AR s A A, P DL e B Bt /s, AR g ey i

\ QX (VSN
PR Lk SR N B e 1
SHARTTH

HITH]: 010-62333649

244



M54 jlcao@mater.ustb.edu.cn

EAE B ILA K. Al (CAE) &K
® PR

B R4
S H KA

TERE. . T, EMEFLEI L 2HIESE Y, HEASZ — 2 TR AL B fL
MG B 5 B W B ELHI SR L 7= b TR A SE PR E A RS . UM LU & 5F R as v]
Pl P s LR e v S A A EL I T2 R IR S ) SRS AE g fL A vt
BB AR () #5775 (Trial & Error), HfETREEIL 2 UGRELRE IEA BEFL I Ak =
s BEA IR AR K.

ATH (VAL BT BRI EER) DIBARTF EHUEE ) TR (CABE) HiAR
MR AT AL B, R LRI RE Z B B 25 R R RS R B, a2 A
KARTE A LIRS 4 UL S e 28 B AT L Sf ey S8 BRI 4544, AT S LA A vt
BE SR 759 2 R P ELA LT TR . RSTRE S S 3R TR AL AR RE S, SOR BB ROR A7 1)
H o ik RSN TN AF B LI R S FLAR M FL AR & DL S el T
ST E R L IR, e n] DO LAY vk g R T U LB, AR B 4h SR i v
VO AT BRI ENUBLRT DA s LR e b AR L P LA v e (s
AR AIEEME . RS, DB LI R .

CIPNAEE R NI =y 7 N2 N N = 7 e P B Y (OB IR R v o

[ R NN = B/ R I TR 7

Moy 2 M REM SRS B, A BRSO AN TN, RN RN AN
B, B RS BN, H B, T BV SR A EA S A S AL
i

ESEAEML P50, TREFLHITE DL SR o R ELLEE .

H: SRR kA IR Ss . KRG S AN AR R A
& Z5E R K% br

TURF 2 [ R B T2 AT (P, TR 3 B AR A = s vp i o b e Ko SR THEEAL
B AL BETE (CAE) HORBEME AR M R AL e vk R $E s e vk R Fde vl i & b
AR P BT R R LSRR . MU BE A ROt It E LA B I sl . SRR, AT EEMESE,
T H e 4 m A AR P 2 e s, A BB s v A E
®51EHFR

GAEBARTT R S T R e AT A

245


mailto:jlcao@mater.ustb.edu.cn

SHFRTR
WRN: YLEF
Hii6: 010-62332586
{54 : hhp@mater.ustb.edu.cn

oF 12 SRR ML R R G5 E B SHARE B
& [T B Sk

MR
L =Py

Bt /S TR (5 BRI R EREAURIAS TS S S A ) I R R, R
PR SRR A S bt A2 A RSB DA S el S r A T A S B R
DRECFE MLk i e fid ) 3 2 A R e bt LU S B 462 2B (R 5 SRABSROBOR, X Ll
JIAEVEReAR IR I T S R . H AT 22 b | HU R 22 2 BB A 1 4 B R R T E
DA AR 46 TR R 5 LI RIRVE RN RASIRAE  R BUAR LA % B AR A
AR L7 VA 2 IR T A AR 1) it S, 0 b 110 3 FEURIR AR AP 2 A T 35 P e A W 5%
i .

AT IR BB RS A PRI, AU T R4 800 it [ 5 )5 S KA A In
THREAHEE A, FEM RIS R b R R (R S i, &% BAT I ST 4l AL 4
PERELA T T i

SELEE T I AR R FEAS SR BN T - WP AT A, A HL v Tl 4 11 e I
JE, B IELERE AL H PRI sy A ), SRR I TR AT 43 DO s, 0 vt ] 4 A
RN LR SR E U7 0] G BT 1)) IRLBERRRE , T A TR T A 2
ARSI DT 1), 4% BRI 45 S AT RE, BRAT e m g, R AR 25,
S0 5E ) 45 A ER 07 ) I ORAR TGV N L, A% ) e VEAR B0 — A s, TR B AT 5 22
IEEARST CAEAinp % p S

ZURETE KK 863, 973 M ARTFRIMBBI F, TEiXBARMBITT S N IF R 5 AT T
HANRGMBTAE, QLE T —RHEAG A EMUBURH T2, 4 1 IERE LR,
TR R i D Y TR g S RS IR A B R, R A
I s S E A o

PRI H 10 AL 4

VAR B B 2 6 CRRRE S, 2L, & 459

2R M B b e A R B R I 5 B R B 4 i)

3RS A

246



® 25 KT T

R R S B 80 /28, BETHETEH 25-30 1 m )42 400 >K, 2273 0.2 wi/EH K,
2R 1600 T-ou; - S S E R TR 350 125, B R 25-50 0 m, &EJTH A 50 K,
227 0.7 wW/HAK, 225 1300 Too: iRt E T MENE 1.5 (G NIRRT . BiE
e AT AN R EA I R R, — 2 DA (0 A 2 1) e RS AR R S
RIE, HRBEFHNER, wis W, REBESSEE LT R B, T
ARIFH, AE = =5 A= MEEBORT Y, AEr=EUN, PR e AT e,
A R A BT SN 5%, BRI S R e MR 3 2 A IR 7 2

2000 4FAtH SR Z A T B 1100 J7 . 4% RRR R, nT LAy Ay Hi gk e 2 FH 2641
e IR EL PR H AU BRI e ) 32 58, P G (29 90%) BT e i giifg 2.

A A0 2 rh R N T A e R SRR R e —, AT RET TR,
SNV HKIES, W ERATLRRE , RAERIENL KA BAVE, 25, UKAE P
FEI AR Voo 9 25

Bt I R 22 G IR PRI R J, 0] bk AUl BT FH PR B AR A0 22 | 401 2 A RO 86 ) 5 1) 75 oK
AWK, HOR BTS20

*S1E
BRFAE B ARN B e A1
AT

BERN: FHAR. K
HLTE / fEFL: 010—62333152
HL 7 HBFH: wangzdg@?263.net  zhanghong@mater.ustb.edu.cn

#ow (REW) HARRE

& )& s

R SRR
&I B i

Bt BEVS 55K B AP OR R IK H 28 e, I 22 AP RHS SR IOWT T S 0T R 5 R 2
FIRZ AL BB 1) 53T o FErpif 22 v BE TN Bl W 93 2 H A RHYE RE IR AR 5%
BEIAY o AR K ARPIAIE RN “ 1107 863 MBI BB T, BATWEFOT A T v Gl
ZE L) PEREMIAIC o MR DR ) S et FEE vl K I 2 DA vl 22 P P 0k (3R vt i 22 FRL R
REDMGAX PR, 38T A SRR R PR BE A, 0K 15 5 H AR RIS i oRg BEAT 24
FHR FIAE HiE

PRI H AT HI T2 AR R AR 1 HL 3 3R 28 DL 5w 28 Bl SR d A i 1 RO

247


mailto:wangzdg@263.net

2%2%15~20mm3.
& ZY M KTt
H AT AT 50 MFSTA N RHORTSE, CAHARI IS5 5 &, Il
60 T NS HZeAT, A= Sk (e 20 T NIRRT A A, FARRT LA I
* 51K
ARkt & Z N a1
SR T
RN IRFED
BRI HLAE 62333516, 67431176 (VR JE)
HL T {546: guiyingxu@163.com

BMBERSBEA

& JiT &

PR
& i B {4

Hedh et AT AR b AR 2 BB A% v (0 A, AR AT R I L RS A
fE ARG BIRIR, AL an i, ADOE SO EHZeFr ik, i H 2w IE R AT .
HAT, ENCRE T 2P ARSI R B, (FIXEERIAF RS R A, IRET
IXBERORHE BT, AN e B DR DR — A5 AR Tl AL 5, SR A R Al
DRAPTAT LSE AR H 45 i s (060 4 oy (ELAE B A PR PR RSB T35 17 N AR AT BRA S
W B AIRAR TCTR S DU AR DR s BT LI B A DR i e 4 Al 1K N P 52 BARCKBR 1o 3T
FEAB N S RN AE NS B R, MR AR, (HRE RS BOERAE (B8R
AL (R ORA ] B 2 A PO ARBF ff phe, JEB BRI A R AR IO S 30T, e B0 E i A ]
AT o LLAFIRTIAN AN (0 55— R R X IR AR AT AR A DB, (FUR BRI A B2 02
FARAERRE 22, B URRRE: 29 J38 T A A T, — LB Jmy st B B, 85 A BRI R /N B
B, DR AR R B T, ORISR IFAS 0 AR [ IR RE T &l ] T s 1
FOXLERBHE AR B T b, AR, RIPVE AT IR

eSS B T LA i A (TR 8 ok T b P RE A R 18 s e B A8 5
B AR A R R TP A ] A

AHAE X e b 1) B AR S R sl R 2 11 22, Rl b3t WARER, FRARSAS .

eI G BB B ] LLP i AR (TR T oy A BV RE S 5 D IRRe A B e RE $
i A5 3 AP L
& LU Rt o A

248


mailto:guiyingxu@163.com

REARAFHE . RS R SAAR . PERBLF, (ERIE A R TN 2 1)
(RHE) TS R E R IR R o« ANBARTE B2 U5 N H 4 1T A B H AR (R InFuk L e ik
MBEEEEE . |y SRSt
L 273 Vo

RN ANk AR

KRR HLIE: 010—62334568

REBHELSHRTREHEAN

\ Ziv=Rite
R R SR
&5 H &
ASTGEH K] T Tl SR R IV T 25 AR G OK A B B2 2 R o s FRR I < Rt

FEgss. PaEk . PR, SR RS AR R E e R AR ER
L7 I KB R T, RPREBE BRI — & I B g, A5 Z JEORURHL B 2ok 1) it
JEN AR 2 I HIRER 2 B FIH OB R 2 s 7 2 iR ORI, AR R TR SRS
THER RPEER L, DRRIE M IN R, A48 1) TR 2R il k. besh&d i, MM
TERZRTEARBORE S T LSS AE . By RS AT 428, HLAS B0 K iR 2 AR K
W SR B Bk M BT e S A A A P B I 2
I H IR B LT YRG5 ) ZrO2-Y203 #fEiR)z, JERE 120pm ¥ 2 #bsill B34 250°C . W]
DASRAFEHE) o J o FRE FE T 4, HLAS B0 AR B IR, LUK B 5 OK IR ok
B R LT UEAF A I & R P RS IR 2
25 KT

ANTRH P T —FPSRAG B IR BT AR, T A S AR AR 2 N, A Bt
%, WP Re A, T RAN TS @ AR B k. BB B, Aok, L . ASEThRERE
BWRZ.
SH AT

RN kAR

BCARHLE: 010—62334568

A FAdd b FRBEM
® 7R

249



HORDEL UL
&1 H f&j

2 HUARHE R LA D AN B D I IO, 193] T HCKEBTZ N . 2 AR
el A, A TR AR RS, DA RS AR PR B TR, TR RS T
SikEdt, HAMRESE, PR A s A sOa V) SRS R T, AT A A, AR AR
(AR Ret . AT H St —Rlos s vl 5, AT AR i, MRS ARAR I 52 5 S8l A B AR et LR #h B
AEARZAL,

HT, o il B S S 1 Rbetie 2 o EHACHE ™ i, SR KR BT A A
A2 T2 SEA B VR S o A BORAF AR IR T ) R B TR, I HO S AR B 25K 4
i PR BRI BT SR AR S, AW R A S TR o T AR I SR B
/EOR, WAARTD, AR TIRZERAE T8, SRR ERAG, R, R RLF
(EINAEENIIB
@ B KT AT

Z A AR T2 TR AN B I e, A3 T BORE)TZ IR . T USRS S
EERZ oy T INARE T | o I P N E 7/ D= T D S B S vl - 2 (9 =R
WA IRBEN, 77 A AR 77 5 B 2096, $56 8 AR AR A Al 2878 R mT LA e i
%,

S AT
PR N LR
PR HIE: 010—62334568

W, 53548 56 0 R PR AL AR AR

& JiT )&
BRI, B LR A A R T N R A T
& B &

AT AWHE =R QOSBRI BRI HA, 7T UK Gb 82 1 A 75 F ) Smg/m2
LI, GRBIE BRsiEK (2) i i A ALEOR, L fi A B AT AR s B 0 (124 2
KAUPERE; (3D R TE ML REOR, SRR BEAEMIIR R R H AR, AR DRAEA LA S T
IR S PERERTRTHR T, T 530V B R LU AR Geill MR Ak Bt 8% LA b o 123 H AT 5T
{9 BB 8 T PR A 25 B 2 Smg/m2 BUR, i s 530V 1 BE A 3 LEAR SEl R AL Rt i 8% LA
F.

L &2 2 W AR VAR
AT 40 R AS A BIE] K, ZIHRAAT REHE TS, BT R

250



TETEERE, B BRI, R AT DA AR P A B, AR R
L 273V o

BERA: ANk ZR

PEAHLIE: 010—62334568

o, Bk AR A TR B BK

& [T B Sk

MR
L =Py

W — A4 2h 2Rk P AR B, AT DULE 2SS0k AR 8 S S R U R JE ik
100pum AR WIEREDEH, BAMMSEN, WREHERRAmEL S, ®
ERARRAPUEAAN PURAE SRR BRI RS . BRUERIME, BEnT LT TERE, thn] LASEHL
UM . 7E CrSMo. CrOMo MAEAR MY TR EEIL 100pm MBIt iR, B
AIFEIIPEEA . PUBALTERERII B MERE . ATSRAFIEE IR 100um AL IRZ, B
AR PURATEREFIT BE A PERE . P AYE 2 b B R
O 2T R

AN AL B0y Ak, ASIE, REVRAEAIE, WA SRR AR AL A
BACIREIEAR, B 2 NS RGP sl
L 2 Vi

BERN: AR

PRARHLIE: 010—62334568

IR ABIKE B4 F] & B G IR F ik B B K

& 77 )R ik

WM R
&1 H fE

AR AT RIS Pl SR 22 SO R T, L B IR A A oK T . ]
FI T2 4 s M B vk B LA S RAS 2 RIRE R T R, Bk vk RE . MATERE. HREBUTR A, A
ittt BT, SLHHHRE,

AREARATLIFRAF Mg Ca. Srv Ba. Y. La. Ce. Yb. Ti. Zr. Hf. Ta. Cr. W. Mo.
Mn. Fe. Co. Ni. Ir. Pd. Cu. Zn. Cd. Al. In. Si. Sn. Pb 25 0 &S LW EAT]

251



(K122 JUEEAC AR, ) <0.2um. SEALPFE IR R TR, RIS, R
g 2R AR SR o 56 S ORISR (1 5P 5 ] AR AT 2 = S A AR I . 7l i 7
g e, IR AT B
\ & S En YR i)

AP TP v < PR UGS PV BE L KR A 2 RS IR DI RE, ik Ak e WAYERE . B EUR (A
A Efe . T SRS T ARBOR I EREE DL AE s SR SS AT T 2 M A
AT TR . T AERK PG LU AE R BROI A 2 N, iR A

J R T S i
L QXN

BRI AL, WRAEE AR NS AAR R AR, BHIT 1 R T AR 45K
SHARTTR

BERN: N4
BEZRHIT: 010—62334568

TRiB Bt 5] & RE B RS YR EHA

L SR

WM R
L =Py

AT Ay PG R IH ) 4 90K R 4 IR S R 2B R o BB TR AR TR FH AR TR A
HARMA BRI IR BN A TERTE S 2 ) G2 N ESEs), A, A
TERRIE R 2 (1 4 DR 4 4 B AR RO RN AR R T, A48 /5 Sk AR UKL R A B e L BRI AR I
IS TR MR AR, £E 440—600°C Yl A, MRDBAKES . Frifl S AT 1
IRl 45T 2T 1 4 /4 4k AR UKL A PR BSOS AR, T Bl oK 4 S A 0 2% o 91, 7 440~
600°C, Znl 15 % 180 »BPAIRaNALFE, 7T LALE 20 KM 4%t 10~100 oK )Z K4
W RIREHATRZYOREH, HRBOHE . oA BATRUIR SRR AL S B b, BAT
DS BB el A A P REFUBT il A P R o 1T DAY 8- J R 5 3R T o 25 A0 K & I TR Ak
IR o 38 0] DL 26 SR EUE Tl 40 K B B ORI 90K 42 S TR A S iR 2 o AE Bl IR
T2 H AR B I8 (AL S v 2 R R U R K B B ORI 9K & SR R S 0 2= B
PSR I i A B A B R B AL

& LT KT i

G Ei RN i NS  ANrab 1IN -4/ R e 0 TR Y 1 K R P R P T 5 N
HATZ N RS HABBHE, Wi R s
SR

PR N ATIEZR

252



BEZRHEIE: 010—62334568

RENGTHEISARREBR

L R

BOARL
L =Py

— PR ) I A AR GOK B A B RERZ T, W R A E S B B R
o B U I 5T A B VRV N B OSBRI £ 1000~20000 5/
I3, REF 1~100 208, 2 JEAERRE MRS, W20 SR IR ()i 52 ) 200~1000°C,
TR 10~600 2381, HAE MR 50 B I 7R S OB B AR E 3, AR R ROk
WETTRE ), VAR BRGNS PELTYE. &k, SBardis] AN S5R_AEmEEN S, B
Hs BFE ST, T BE B0 ETE, AR AR R B, DO 3R Ak, bedssid #e,
I AR o R RE T, HLAS R BRI B B2, LUK & 5 oK I P %
by BB LT YEAE S5 1 & Al B e 124 < A N 46 L AL203-S102 9K-ToK S5 B B )2
AI203 21 4E-Si02 BB IR, (R FINARLR I T % 2 M UK-oKRE & BT e =&
(1025 ol JE B T 428 PR B B0 2 o
& 2T KT

AN T @ BB vl OB, HIRO6. M. Mk IEEDIRERRREIR S . AT H
S T —MIRAIRE IR B TR, AT DRSNS 2 N . AR H B AT BERRIL,
&RV
SR

PR N kAR

PR HIE: 010—62334568

RAREEE R RN RN ) FHERBNFRE

® RS,

FRPRL U
ST H A

AR AR R T A L2 O R . AR T PR . 4
SALE % o ATBIAE 1~10-25 atm GFHSREMERIOA SR
S AR )2 SIS G e B RE N SR 2l M 27 R A0 e i T
AL I W2k . th ZeO2 [E PP RS W BRI S EPR BT R 75 2002

253



I A LA A N A/ B DR v 7 A P R ) o P A 2 A, K SR o 5 D] A fe o P A 2
IR AL T AN R TRI RS S SR BE R A R T, K A 3 B 20 55 AU I TRl Pl v 3
1A B) )L, TR MG A B D) e, AR AR R SR A R 1 B)
J12ENGE, LRI E BB R 8 1 255 o AR AT VE A R T B, SRR, MR
FRGRE &, AT RIS, BRI A B NG . AR A DUBMR L 3O, BBt
B b

AL AEAR RIS, 48 1~10-25 atm JEFESRAMTR A, w7 210 TR
A=,

R, MRV 1998 4F 4 HEE A “High-temperature Research in Progress:
19977, KA AR FLE R 2 AE Oxidation of Metals &% . R RNELH], KWL
Fl5: 98101027.X

AR T AEAR IR, 78 1~10-25 atm JLH AT E A K.

AR BB ERAE A, SRR R B s 384T BTG, A B A B vH AL
e, R e T LR 52 Br T SR AR E IR 577
& Z T KT BT

T8 R a8 s 2 5E , FE B R E AR R0 E) 02 005E , AR
(UL T EBOR SN EY) DKl =Rt VAR S I R < TS o 2l a0 SRE 27 S U 4G SV = K )]
12 F RV IR BT P & VR 2 BEEAFSOR Tl A== B b 250, Wi &5 4 AR S e i ke
W5 A4 . HETIT g b AR 2= 0, R AR I H A IR A 7 i 55t
*SETR

GRIEARFGAL . B Il ARHERr e 7 Z R e B
SHFRTR

PR N kAR

PEARHLE: 010—62334568

= 2B R BL AR AR

& it &

BRI
& i B {4

2 s o v A O 45 1S Bk SRR S AR, Dl 8 PAY 7 ) CHREAR %)
HEANGER 2/3, T HIA A A REANRER 30%, RBORARAK. §EP JSH R 2l 7 ) A i K
NUUTFARD, ETHMEELEG TR AR IO, R G ORE R SO BT s
WHHEAT ki 4, DA MBI A 2 T X LA AL S R B e 6 Fd A R 5K o BRI — ) L Tk 1
R RS B KU AR U ER K AR T 2 B 2 i B AL A R

254



HUAR AL & 2 2~3 ST T 52 (A B T 1) FRR AL 1, AR 22 F AR 2 )T A T 2 ), 10—
M, WU ZE S R AT R TR 11 T P A T30 281 3 2 b /N H K

HIRA B KO HARMLG, 2B KA 2 W N

(1) W TR At 2~3 R R R R R IR R AL, i AR LR 2 SR H
Yy, Bes O PRRE M 54 FE N R ), A I ARG K, BTV BR HA A, A
IR S

(2) HAREA B A 40— J2 R 2 ] 7R T B el T 38 JEC g 8 K, BT T ) BT H
Ty 1) P 7 5 PR T 280 R S Rk 59, AR R R ) Al ¢ RN 557 EREAK
PIHRL S K BN _ERB IR L R R, RS K BRI R X S A s B A, Bl
HSA SR o A Or B, BbAh,  H TR f 3 I F 3 o 5 o T 3]s Rk 5, FAAIG 77 PR
M AT EA 24 HFE o

(3) KRG YRR R B R 0 A KSR sl HAR 2 S PR R P D st RV B 7 1m0 43K 3
B, sl gsiads. . i = AN KOG R i R BRI K R B)
Ji 1) IO TR, IR T RS T B R IR TR R .
PRI, 1% PG R /0 /K 2% 10 A R R 43 3 R A AT 2 B T4 100% LA L
— P i gt AT LK B S B S S BRI E 3mg/l LU, A Img/l, S B /KIE 2] 0.3% LR
ARIEFR
S ARTTH

BER N 2etitin

BEARHE: 13311062023

P54 bjlss1964@163.com

i BAB 5t B RBE AR R

& )& s

R SRR
&I B i

A Al R B A S 2 D PRV, DAL R v i 6 5 30 LU Bk o (R 20 2R
S LA A R R BRI 50, Il UKD 20 Bt Fd Bk o DAL BRAT TR SE 721
TEMAF A LA SE 250, AR — 8 AT R REAT SO, AR AR NIRRT AR R PR A 5 W e AL
NFRKIACER, FIKIRS S I s & ImEk, R ER .

FERIFHERILAR 5 b

TPt 17 3 P 5 o s o 58 2y 3 <z e (1 P < e R0 2GR I vk, SRR AR EAN )

AR

255



BRI A T e, AT AE W I3 5 N — S W Je— 2 it e o R PT S B, #54F:

Jifd

XA R SRk B |2 i3 A, R AR SRk P AN [R] 5 4 1 2 T2 4 A B mT 52
i/

FORFEFR: BPLS MR 70%0L b, 58k B bR 2 80%LA .

S

EE: R RE G L2, AMET UBER JsURkh b 70% L Y SRS E, i H
7 AT A JBE o G o R0 4 (R 0 2k

TSGR AR R SR 38 Bk BB BRHE bR o ASE AT UF TR |8 s il
Jliz I, AR DU T Rk B 4, 19 1k R T e
TARHEIAT: BEHAR TR, R 05 n— SN HE S — % i e 4% B ]
SO, BRAEDME.

Jovi g BRI E, SR RS, Jovs kA FE T .

I A H AT TR R e MmN —, k3 E ek
L 273 Y o

BEARN: Zti

BCAR . 13311062023

HL (4. bjlss1964@163.com

R LA I
* RS
HRHRLL
S IE B

PR R LR AN S T AT B IR L BOR TR T R AR R v
R ORI Dttt T HLO v R SO A AR A A FLBOR T PR, 3G T LR b 2R D 0 s
Fo MRGFHufAR e T o A A A 2 A S0 N Tl AR s 2 (X . T DU T F KR AT
Tl itk
S AT

RN 2ttt

PEARHLE: 13311062023

A {E4: bjlss1964@163.com

256



JR 38 BLBR AR LR A
L R

HOMRL L
& 3 H e

H Tl R R IR A e P 1) R R v U B, 2R e LA A Sk 7K T B
SRR A Y, AT D ZK 3% 43 3 i B Ak o DR M B A TR P 2 B gt P i N e R R 48 3 741
TE— S N AT RO, ARG A KA S, K I ok s i Inids, KRk
PR e, RIS oy LABERR Bt b e 7K e ER 2B AR e Vb 48 24 It o
T I 2 i N R RS R R A A B PR B IR B A T B R M LA 2
W, SRR TG A HL I R 2k B i, ZE Rl LA TN SR A LA, N R )
BURSE BTN, K. IREEIREh B, 43 PR E IR R B N R B RRA R A B GEIR o
SR s R B SRR R A5 T2, W LUBEBR SR Sl v 60% LA EIMFRGERR,  HR (e,
IR .

ARG AE PR O R 7 (13.64mgKOH/g) [t 8 i at At 28 Hh 1A% Jist ool it 12
PRI VAR BEFLR . WL, R IR EEAE T2, AR R IR KT 60%,
Ji S BR /T 5.5 mgKOH/g.

SHARTT

PR N 2t

PR HLE: 13311062023

HF {4 bjlss1964@163.com

= BAL R b F &) R AR AR BRI AT R

& [T )& Uik

WM R
L 2=Npiy

ARG R S i T R B MR DS o DR Y R 1) S B R A, DA Rkt
IR TEA . RIS LRI ST, WEFCHN . 350, CrSMo KANBANTE i
P D e P A, K S ) it 36 1) DR AT T R, AR SRR I rhll G 8 St 1y 18
B A B ift e B FE by B 2 NS S, A BRI AT TS5 Rt 548 B
T it
SR T

RN 2ttt

KA HIE: 13311062023

257



L {54 bijlss1964@163.com

%188 4% Ak
iR
AR
STES

A I 2 e 0 P AR R s R PR R R ok, A TR BEVE T D 316—450°C, X
Tt DR 71 T AE M e 6 LT R A AR SR R S A, 97 1A i B 2 BRI il 56 [
el SIS R N (5—20) mg/l IS 2 T R4 3.4 mgKOH/g RIAT i B4R 4F
MZEE . BRrTEsEE ., sk, KEIA 30 KA EERIBRN A FM T R
PR 410 40D, 3wl Q2 AU B S (7578, NI AE 0.2-6.5 mgKOH/fJsim, C T
6-12 4, W T RUAFIIALTF G, -

FATTAIF ) e R R D AU R RE SR AE N, SR I R LU R A R8s 3 22, 1 AR LL gk
= A 2 . WM sk 13.3KOH/g H E A 957 7S DX SR diAT T0F90, W T 64
e Z55 95% LA LR it S ), FLRRAN AR Pl R AE 0. 1mm/a LUK .
®HF T

PR iR

BCARHE: 13311062023

HLF{E4: bjlss1964@163.com

& JiT )&

BRI
& i B {4

PRI D R e R )« — =9 “ 02, BRJgili il #h, BT 4 Byl auk R
12~13mg/L) JERFREMESE o 7 R EANE K, WG AL ARl D CRARD By
72T R DRG0 TR A PE S THUGRE HH e B3 KN, IO IR 08 L e 2 3 IR VA A R IX S hy 7 8 R )
DX, PR P M e, 3 PR HH A S S VA A R ™ o A I I A A I DX A IR 52
o

PRl ) 22 i) g b R I I, G031 A B AT AR R 1T 8 A O R 1 it o5 <2
Rl b, TR R T HUKPECRY . X2 DR AN AR, ARty I i AT 2, I

258



SN W

RNH2 (JiE2KR5:n7)) +H+——RH3+

T IRl B SR T A T (HCL AT H2S B G A7) AESRIHEF/EH,
BHL L 7 &8 7 1)< R v SEAT,  ATIIRZE 7 HCL AT H2S 7EH .

GRSy MU IR, FEIN T BEFIH] SH2 JE 1 s s F1 22 431 i RE

AU A S S BRI AT S G, TR AR & S it s i Js A3 B 22 b . BEAR R AR
N

AN /NT 10 PPm, A HUKERE 78 &=/ T 2 PPm.

G AT BN ) JE il T 2 g

SRR BAT PO Rk e

SRl HA BT SH2 JE AN FLAL P RE

SRR o A PR P BRSNS R
L 273 Yk

RN 2ttt

PR HLE: 13311062023

HLF{H4: bjlss1964@163.com

298 ERE T LARMENEBA

& [T JE Uk

HORDEL Sk
& 3 H fajfr

58S e SRR 2 D RE S5 T M A oK 0 1 70 2 et | H e #h 2 8 (1 Ak
Fhiz —, RAFIEAMIL . BRI BEh, Ba)E . G 2R R, SR R R
Z535 | RO L AR B LR I R AR, B e M ke« AEARIN
oo RS SNV, BRSO, GBI ERIL 80% L B, HLARER 50%
PLE, BEGT 80%, JMME & Ehik %] 3mg/l LUF, A% Img/l, Bija&/Kis3] 0.3% L
I
L 7Yk

RN 2ttt

PR HLE: 13311062023

HF{EH: bjlss1964@163.com

259



5 B A LI A

L R

HOMRL L
& 3 H e

It 55 8 Ryt o TR P TR AR T v, 1 2 2 B0 0N e B — A A 1 S BB B 2
AR 2%, T EORRI T ST, SRR E R RS BN H M E, 04
JEh S MR K A e TS AT I R BRI R G JE 3 2 e
FERATE LIRS I AT R AR o DRI, AR PR 1 R 9 5 T (I A A 2he 1 I ds AT 1)
IS

WFBIT R T oAl ia ), Wl 72N s S S s BRIV, IS TIRGF
MR AR RIAMEA IR BT SR ThRe, 1 H A€ BRI B .

LA FRIE AT FH 0 ks 28 I S A ke B IR PR , BHIG #R 1% 90% A F.
S ARTT

RN 2ttt

PR HE: 13311062023

HL (54 bjlss1964@163.com

Je ik BLAs AR
& 77 @ Ik
M R A,
& S H 4

PR T U R R T2, VR, e A UG PR A LSRR A 7, TR
i S il w9 5 2 v NI 9 D VR U 52 N = 0N R A 6 N e AT =
Wik s g, gk, WESE . BT RS, PR RISGE, R R, R
JITREAG, XA HL i 2R e B AR IS AT A A s TR EDW S e DA AL 22 R
IBAT B TR R 20 U R A R (R FH o PR SEAE Jsr oot A 7 s e 47 v el e A R
BEE I JEURE, AR BCRTT LU 0.78%~1.65%, I T AH 4535 . S5 v A0 45 1 e ik
#,
S ARTT

RN 2ttt

AR HLE: 13311062023

HF{E4: bjlss1964@163.com

260



TR A )

L R

HOMRL L
& 3 H e

It 2 D ol o JBA T ST R AN C R R R, T it B R 1 5
I R PEREBCR R ZE | RGREBCR R DA R AR E R RS I R
IRk AR B E R R M. AR S A TR 22 L AN TE R RIS
TP RICR S PR L, B 55 M 5 AMEAE A Ak B e B, i L
A AT AL TN i S S AR R L, AR RE T AN A T A T T BRI 11 T
BAperE e AL 22 45 A i AL LA s AT ek AR, DRAEA e D “ K. 22, 32,
Wi B IS AT R HRE TG g, B W IF RN AT IR . AR b Sox
Az i Rk S S A 4 e B I A Ik T TR A IR . BORFRRR N«

AT 0.5%.

RRHI R BE MG 30%.

BRRHH A besd BE 52 5 3~8 £

AL T R B R 2%

JHA A SOx W FE PR 50%.

RS S I AR PRAR 80%~90%

IR o A e L A TN RS
L 273 YN

PR N 2t

PEARHLE: 13311062023

{54 bjlss1964@163.com

A% W G BASE R REARIR R P 6 5L A
\ Ziv=Rite

R R SR
& 51 H &

1997 AWK PR T [ 2 3 H T e O e R B8 0 A 5 AR DR PP (K R ) 33
HIR A, dfias s sy b, g AR ARG S 5OTH RS, V0“0
BRI (BU1746), 2 Ja A A7 R B W S R SOA L7 S0, RITT L XAR
SR L 9 258 BAKT B rt o b SR A T AR B, JT R — MR e AL T PSR TR, Xz

261



BT HHAT AT, 0 R BRI R A R B 4 AT IR BT o T SUEE o A A ke B8 1) 8 Tt
R RUOFR T UETH

@ BB ORI WA A i A A PR J b R 2000 A 300, i N SO A L - T S 4
Atlas H1o HENL T U G ) ZE 0 HHE

@ Gl T L FK RGN HTHER], XA A6 T L B2 (30 JE3 ol 2k 2 T 88 X ) F
AT THEE 38, St T —FRAT O 1R 23 47 75 7

@ RHIANZE M2 A W B S AT 08, B TR PR A RS . APRRIRES |
IBATIREE 5 S RS Z AR I LR OG R o 1T LAEAT ol 400, 9 7T N H T 14 A i vF
fitio

RS Hi S A il A A PR S bt 2R 30 1 e 9], SR KR AN 2 I 8 B R EAT 56
5341, AESCIER AT R Tyl A TR R 1 25 5 i VAL o

BT e SNV BT Bon . @A T B . BRREFMZE M HARSE, )
PR G BE R T AT SO, MNTIBAT, HI AT USRI ) A gk, TED. R REAIBI G T AE.

A O T B A LA R R, IR E K B V110 N I 2 Rk
GrbT, ERCEEE Y 501 MEH VR BT S AR R AR R AE R R TORE L PR ok
PR S 55— U s 2 U T RS T i R 40 A 4 A e, SR J5 R T, B T
MR, BT MR P T A 7 2 T D Tl )
S ARTTH

BER N 2etihAR

PR HE: 13311062023

P54 bjlss1964@163.com

BLEFEASAREHRTY L 5

& )& s

T GERRL T
&I B i

T H HFi 4 s

L EAT AT A 1) < o e Tl 2 ) 6 55 AR B e e L IR, R Rl e
B B SRR A T [ A ROR O AR AT AR IS O o SR [ 25 2 S HAR OB
ARATAE R TEAF IR 2 G, W BRAR A R T S A BB 88 vt T A 1) i A
A

i H A

AT YT ZK 973 TUH “ Sedb B A ¥ [ 25 % 55 OB ZERE BT A1 2K 863 T H

262



CRERREGSRI HI&SBUBEARIT RSN IH .

i 1) 532 B e ik 29K -1

1255 ZNINES TR SR &R K RENE R 40 W X A & TR & % KN YN H AL N
BRI &S THEE S S E GRS & Y .

i ) HKFEE S WIERE 5 TR

G MEAROE: BERAS BG4S, A5 Wik, FREERRH% R4
FORNA R R B DL A R GE . IR URIAH DG T H R A 46 o P [ A5 11l 46 1 BY D)k 2R e
ATk 10000/s; I LLESERISEA G A SRR SRS, W R LIE R
A B R P BSFORIAT IR U s OB E AR )L T g~1000g At P& LI RE
JI4E 180~600 Iili ,
& ZT R KT b

T H I i

IH AT TEA G BRESRERIE, R4 B, s, HUEEBAFflGE
DA 2 P 2 8 o A S5 A0 B H

2B R ek AT B A

SR 2F [ 2540 2% 0 F LB AR IO B S AR A B, T4 v A (R 2 1T B 9 38 I
i, SRS SR = )2 RE, [RIAAR BOE 12 A AR BE T — m#O
LG, BIRAR T T2, FACT RS HS 5 BOB A= A, 5 .

172 5 5% 7Y

I H K SEBE IR P [ A 4 T AR ORGSR & & L 2HEOR, Wl )
A G BORES FRE AR LG, ANURT B i A (R TR P 3 A, i EL T DA 8 5 41 2335
PERBR R 2 MR, fEVRAE . IR, WA HUBESSUE R AT W T R 5

R B W al( IR RTE KB RS

—PFEARRORHRA . EE RS CRIENUR. ISR GD MRS RIEH S %
HPORAE 120~180 Ji G, HIHLEZ 200kw, RSB E S A S A4
e AT

RN BKA

BCARHE: 010—62332983

TiCI& B B AR BB N #oRim i AR L4 &K
L Jri=REE
M R A,
& S H A

263



T 19 P

ARTRH R SN AR IR S, W SCTR R TR N AR AR TR AT IR A -2 A R,
FEMLEER LRI TR T TiC/& 8 RV -8 8 2 AR E RN AR AR . &%= AR R A
WUREE: (DFTHIS IR K LA B, &G, WmahtEer, nDMRIEsR R
R ZTCIR ST RN ARAFR T TIiC/ 42 I8 R N AR ARz (Q)URJZ T TiC Bokidh /s (3
WK IEBR<300nm; 55 B TR <500nm), WRJZE SRS R G BIR &K
%, BEATH T Jcoamig, T T3 7R, (428 RN (B0 AR .

i 1) 532 B e ik 29K -1

CHR 2 BE OB, kA,

i I HREEEHE, W RETT RS

Omv 7 2 I KAAMTR B B IR

@FLBR: <3%(HiH KIAmHR)

OR)ZRIMMEE: HRA=90(HH K IETHR)

@I BEPERE: I Ni60 JRJ2 1 12~ 18 £ (I K IEWER)
& 2T R KT T

i I i

Uk, 164 B i AE WG Red KBRS ST B v 2 (R AT o

2B R ek AT B A

ARTGH P2 AT R AR AR A A AE, SRR Z S 20-25 JU/A T, 4
AR S ALK 50-80 J0/ AT . H ET— MR/ R AR (W WC/Co) M A& AE 250 It
1A BA B ARITH ™ S 4 200 S/ TS, rTERANE 100 70/ T (10 3o/ BALE,
2RI SR

117255 5 5% 7Y

NS Waa b L7 3 3 U 0 (Y A S = ST DA 1L 7 S S i L7 S N = )
BEVERELF, WM WC/Co BRI AR, HAT 21N HHi .

R . W al(CFT R RTE KB JRFT)

20 MIAFEZAITARAE 60 JioG, | IR 100m2; 50 Mi/AELTHEBTE 100 J1oG, | B
150m2.
L 23V

PR N sgkie

AR HLIE: 010—62334859

264



W RIEH AT BEAR

L R

HOMRL L
®UHNAH

WA S E (Powder Injection Molding, fAifK PIMD AR BAR BRI B BB S IN
R ARG R B ) — T 1R B AR S B BB o HEEAR T2 Rt 1 ek [l 4
AR GA PR EEFI5 IR Gk, 2 IR0 S 70 I FA B AR T BRI B AL AR P 4 i
TE SR 5 I 27 A G3 iRS5TTVR NG BB IR T KRG 2 7RI I B, B3 Ja 22 R 5 BUR A A5 B e 2877
HTZERE 1 PR EAUREE T 8 RIG S BORT LU & F 855 71 J0 i 3R HE 1 £ 11
FORHRRE 10 38 AT DR OB SRR it — 6 4% 0w sl B 2 A0, 10k ARG SRR I BUE fE
PR BT R R KIORELE o B N E AT I 5 I LRI — Y, oA T R A
TV AR R BT BRI, AR E M AR SR E R e J5 1] R3] T
S TR IR E KW B AL, B bR B2 A5 R T RS OB ER” i “21
LI BB s 2 E TR LA k0t B R 5 EoR R A 2 A i 9 R T [B SO,
R7 2 HPA R Z N T A ECLRE . AR TT RS AT TG MU Tid.
WEBM PR Tedf KA MR A 2 T4,

KR ARTE SN OGR4

REEL 3 U J LT AR S 24 1) N B A1

T RSTREFE T (£0.1%~£0.5%), RIMGIEEL CHEEE 1~5um);

PERATO B B (95~100%), A5, PEREDL S

S M AR EOE, 75N 20T 2

JEA BRI &, A HAAGRR S, LR, AT A& ™

TovG e, A R LA

T2 AR, AERTRHER 28 ARG S TU T ) G B R4 AT E 5K 863 i Ril . “973”
R ERZE TR bt TR 2 m AR H R E KA S E RSSO T, e
RVESN OB RBEEAR . NHITF R P AR R 5424 85T BT TIRA R MHTIE, JF
WS T —RAVEFE R, TR T —RFIRAT B B BURH L2, By, Bl
227 i S N T ] R R R 8. H i A 7 TUE SOR BB R, 2 TR SR
AWML, ERML A . HEAR KA T A5G R EEAKF o ARBARIL TRk 5k}
B A mH 22—
& ZY R KT

PIM FA I _E ] 3 H AR A B SO AR BORDRE, - H TR ) PIML AHRMA 2R 322847 -
T, AW, BREESE, MMEARL BEE, WG, KAMRESERY . P& nE

265



PR Z TR Tl ¥ZENE fl, T BEI7 HUBAT. H O S5,
i

PR Tolk: RHLHLESEE. Kmis, SRR, MR fn 74

AR DN: mUKESTHIBAE . I IR 7 T SRR VRZERIAE 8 R R
Z B A

HLF Tk REASEORBh S R FLgEIEReas . T 7e. IHENITE Sk P EEEIE, A
UOMPEL, B REHER . T2 Ehaks | AL IR A4

By dsbik: A AFIEFCIE . AR GRS R TR SUBREE . PR BE R BT B 1A
N MR FHL . MER K. SOV, TRESRE. SR, MSCEME
Pk R BIE M,

AN T BERNIR, /X, SRSE. WITSE. Wi, 2o 5,
BUBR T FAREHL. 9121, &bl Tp AN, SEIINLE AT

HR G o, R, R, S/RKRBCLIIEREE . 18300, RERMEE. SorEiT
FILAs . A, {0 E AR,

MBI BB 5N THEASE H % e R I OCHE . Ek, REERHE
KRR R R IR AENLN H &5, R JEBIAR A BOR 5N CHER TS Ak 2 Cb Ak
KERITHE o M ATE S OB BARAMUARSF TR AN S HORBIUE AL iy Ik m] DL Rl %
VT B B AT e AR AT AT, — R R AERPRL BT L a6 BOB 5N LTk
WA o IE R IX R MURT 1K) 525 s AR5 BB AR A M K 5 e g, DAt Y
WA oy ik InSEE . DElE L R A H ASEL ST o R AN ] TR, i
T EREEA, 6 R A AN IR AL, R A Sy TR AE T
FEMAER o MR EAEIZX Ty A WINGEE S, Homig iy st 20 i o

H T AT S OB BA A — T AR 5 5 (/N A RSA T s B, 7R 548 T HOR )
Beili b, AR AR E SR, DRI B B nl A R A . iR 200~300 J5 TTH /)
] HARPHE W IR T T e,

A 2/ EWIE
BER AN ik
A HLIE: 010—62332700

TFT. STN&Z&LAMAHA =R B
* RS
M R A,
& S H A

266



W Ah(Liquid Crystal) T~ 1888 4t BB A KEY) % K Reinitzer KI, J&—FiAr T [l 1A 5
M2 T) S BEHAT SRR A TR X SR P SR A A e s vk - B R 2B A DA &9
—fcdme i HI 28 LA ) 51 AH (Nematic) ¥ o

TR BRI B A 22 SR W] 43 g« IR, 2Rk
WERER . R SAE I VR B o T SRl VR Yk
XV BHRF IR R SR, 30 B PR 1 2 1) B T 48 I BN EATIR &, 19 200 2 AN )
T AR R KT B A

HAT, Wi o C23 380 7T Z KN o AR E S I 2 o 77 s R 28 iR
MFERT, Rl Son 7 B, RO AEBE A BT 00 AR B

B R BRI R, NATTR I T AR R R T A 2 & Fh e 22, H it S8 e
DRRURE TNV A A= 7 1 S e B 3 AT i 1) F03 it S (TN-LCDD B L i 1) 7038 it Sl o
(STN-LCD) M il RO n (TFT-LCD) %%, XL R ad e T8, 5. X
FACR IR, PDAL Tl D s 3 LA AR A A T A 3 T2 R

OB R B REE 5 CRR 22 BE D e e 43 -1 ADRE 22 ARG BABUT T H4 9805 B4 R s 5
BEERGIHEPE, 3 T1E N AHTHEORRE ), I B R s nl R . B A [ bR ot
HEA) TFT. STN. TN Wi k. RSB IWI R . ZEr Bk, 5% 4 L R seBli% i B
kAL, BB ok F R IR .

ARAE AR BTN, MO S RER 2 CIF R TP s ae b, e
TFR WA SR SR G BAYIEORS W (2) AW Bk B A S ik rR i
BORERA, P IF R I T A R K R R 2 ) S R A Clan
TFT-LCD. STN-LCD. TN-LCD %), i F ()52 17 S AH A fm A4 ko

B R EARLZ B 2 BN P A WU S AL, 3K 8N G-I 32 B AR AR 2 IR
SrEiN, MCRBEBARZ RIS, Glan& IR BE2E. ROk (B RR. R
H MEIEMR, TOROHRIE LIHEMTRESRIA A2 AR R ORFR AR . A LCD 1
TG AR, NATIOS TR BT Tt R ) AR o T LEAE IR U R HH 2 sl 4 el 0
PR B A i A W VF 2 E KA E A st T PRI R IR b kL. 21 1998 4R 1L,
WKL T JI~1.5 HE2ANBRAEYE R, IFLAEE 3000~4000 ANHT S A6 54 H L
T L ) T, U HARREAE AT R0 i A R 7 TR 2 R SRR HA B, DA A2 45 T 2
IR AR, AHEE AT DY AT e &) R AT S B, BBHIAE LCD e o]
AT RHR S &R W Ly o4 TRT WA R, STN WO R HTN WORA R TN 905 AR

B2 NN i SNV 7= SN S S SN T E AN

2% (LCD, Liquid Crystal Display)

i
£
F AR R T IEARAE CHA RERT YT, 20 i Whon s PR A LR I ok L K
(TS AR e TFT. STN AP TN FIVR A R AR L7 A i g B LRt Sl s

PRI REAR s DROK P 3 P (190t Sl s e A £ 6 o 5 < A 0 Pl 0 it A T 2D N B 471

267



B TFT STN FH gkl TN TR A8 S A& B it SR AR PRI AR A 2R = BAT R ) i
(IR RN 20 5 R0 2

Hr, FEbs bR KB R AR, e 2% E Merck AW, HA Chisso 2
Al KHEAMSEMEHA ADK 2w, T2 hm 5, 1 TFT. STN. Hmtl TN Wi
v S ER R N MY i /A R e o (A SR TN A E ST G Ul i e SR Y VA (EN= = S R
S A E RN TG BRI T2 AT R AR, SR i BRI R A = BE AR B AT A L
ApEhl, P E WP TFT. STN WA BGTk B E L HAS, 1 [ A e
KB AR 2 B 0K 8 TFT. STN WA A R fE

FEE A, RO APRHN | Sk %, HR 2 DUE Ak, Bpch 3, AR
e 277 B8 D I AT R R LA Al i LAY R R ol R AR O 2D, A B A
WK, SRR INRITT A BE, JEILJE TFT A1 STN VAV A4 B A & Tl i A v
Ak, EATCRIREH SRS, SR8

JER B EM B RS 5 TR E R CRIRRMERERD KGRI A 05T, R
JERIRPRMIT SR R fiE g« AT EEATE 2 A RRICRIN e 4% o DhRE w70 7 MPRL 7 ARBR A
SRJE T APRL - B R B A 2 2 R D e RMIE 7T CBUR 3408 745 BB DR
HL), WA B e 1 PRI A TR AR R AR PP BOR, BLTFT. STN AR A kY
TN WO =, R fm, ERER TAET Caids TR, PolAb)s ] DUE
AR SR I 2 T
U H I RBEIE, wise. BIIERE

TET /& a1 Y

TFT 00 AR GO e P e dabs b AR sk, TFT BonZiR AR R
IR (/T 25¢p, 20°C). MMl CRFH#>1012Q-cm) . BI{E MR R0 A
R (RS e M UL R A DR i3 SR i O TR TR AR, AR G B IR K33/K 11
K28, R TR ER,

ZEEA Y STN Jdi 1 #

STN-LCD WS RA &4 K, HOGRRE M Z AR BE, XLGRER my, XS B st i) e A
FORH H G BE B R Fr o STN WA AR — R AT ik PERE: IORGEE; KX K33/KI11 fH: BE
FEf: An A1 Vth (BIEHED P, WG Enim T LARR B B 30°C LA L. SRR &
HEAERA VUM R 7o PR 5 2 Bl % AT 1 e b f Pl R AN S, i AN 43 9 S
A AR E . FRATTFTIFSTM STN ¥ v LA A 128 B4 2 BRIk .

H A2 Y

R MR W : TR TN s R 5, BAARSER AR, & T8, Pab e

RBIEIR AU ARBIE TN WS RS, K s RAR,  FT RT3l AL A 7 i o

268



HTN WA N T HIN Bosiial, wy BUSE 32 maRksh s 4, & T k.
WD BRI FORIAE ., XOR OIS, SIS RGN IE . R O s, BRI
Fo ERR HCHE (B RS, IR M AR RS
& 10 B BN VG R & T R i

T H B i

ARIHSERS, 78 TFT. STN Wb AORHE RE D7 Ik 21 E 9 55 17KF, JF T JERL TFT
WAAPEE STN WBARATRL . TSk TN WA AR A = IR R T o 7K DL B WTRRE N I -
WL A IE) KRNI, B2 ) [ BR i BE %S, AL 3-5 4R A HE NI R K Al i) £t S i

BB ik ST A T

16 3-54F N, ARSIV REE G782y S WA, B RLUEAH A F, A
PR AR TR TR IR S AR

1725 5 5% Y

PRI TR T S T S

f# % MERCK A% HAM CHISSO. DIC CKHAMER) Ad. G KA hT
N3 A SR R, 2y 9y I K B S SRR, A2y 6. AT 0. MERCK 7£
BT HL X IEAE A BEAE ™ 150 W TFT A4 RS, DLl R AW K iids, sy
A TR PR AR L B T 4 6

TR IR T T 5t

TFT-LCD 7643k B ) IEREA B — e PRI, Wik sl &, TFT ik
AHERA 21 A REATIEN SR bl —, 2ER TFT itk D . BT,
TR B O EAE BN TFT-LCD B 2k m AR T (R I 1 =404 84y 7 4%, &
JERFEA 5-10 WA 1) TET WOAAPRI 5K &, (B3R HB07E TFT bRk A 7 47
.

T AT WA SR STN-LCD & 0 s M & 5, BRI (1
CSTN-LCD N JLF#7Eh EE A T, R AU G vl . RYIR D45 b s S5 1)
AV IEA JHEH CSTN-LCD =, LA AL FHLR R R O 2k [ O 84
STN-LCD /7%, Hrf CSTN-LCD B/ A7 R4k [HA STN s K 4y 20 Wi, {H
AT A SURE S AP~ MIRY STN VA4 kL, 2 59K E) STN VAR (8 CSTN s R 1)
A D AT 2

B s AR R R, B AN AR AR R Ak TFT. STN FHIBS AR
e SRIE S AR, [k [R5 VR A5 Y A e R B A 4T T 1 225 1)

WL L Wad (HIFRERTE. KU SR

AT H RAFTE 2000 J5 7. AbRTRHE R AR N 49% 6y #0588 DU 554

58 2000 /77T, v S1%Mfr . HERBEE IR AR BT A @SB A T

269



AT H VRIS S Wi TFT. STN RIS TN RS WA SRk R R 1), i
FRLN 25%

ULILFHIHE) NGH A7) SHIER AR A D F )

WU, IEERHTHE) . WRTREEA BORE, JA) T DR A Se A i R 5
S RTIA

RN Wik

PR HLIE: 010—62333974

S - RS
L R
BRI
& 3 H e
1379 A4l 0.1~0.5X 100mm
185 F= i ri: HA VIR S %
Hig: 7539 TAER SRS A TS BEBORAS o Husi Bl 2O S il Bt i 55 o
1750 A 41440 0.05~1.0X 100~200
RE A LA o U1 L R S 5 P R 5%
Hig: PSSR AR AR IS i . gk s FRREE S ARk .
4129 YARE P54
R al: 76— 60-+400Cili B I BAT— @ M IZIK R4, Be S50 B 1EA T DT e 7% [ %)
o
g EHTRFE . RGE. TURE . RAEE. bisib S i e ait.
kg AELATER 0.1~1.0X 100mm
4142 PRI G et
ST11. 5J18. 5123 HoW 4@ b4
WA SN S IR IO AR (N TR

270



L 25 E YR
BERN: PR
B HE: 010—62333768

271



EI S

FTEEREELEFRINAL

\ IR

(PSS
& 11 H &

Hh s B AR IE 2 g0 el A% K 2 AR BB i B (R ANRIA R, W
T EEHRIE VAL R 2 IS 2 o PR PR S84 5 4 R W I IR IELR 0 « 297 BORE S SIS,
PR A I A M R AR AR S ARME T SR I AL B . AR 24 TARRR I AERS |, 22id
o ERBHRBOGHRI R E BISBOR A T BRI RS T G S AL AR EEIL
B RIR AL, BATTR T 2 1 ORI 28 K BRARNRIRIGEAR, JFIF AT A B e S48 B 4 fig
MRS RGLAP BB RIVUOGIEA, M TR GE. P BRE S EMEOR, Rt f
T3S THRRNR RS S AT 2 JZ A AN 2 3, DLIRER S S P RS 1297 AR AT IE £ 56
ARG LA PR SR PR D RN R, TR B L SRS ST S, PRI SR ST A
M IELR Y, B Hr 45 R AT LU 6 SO 2% 2ets DAL T AR B U B oK .

AGUFGRRINHER . Ontology MIEALL 76l 5 B TEIE A A7k 15X
IIMTAE AT o RLIX AL A AL &, AR TR AT DUR A A4 3 Yok i
WORD SCAS. SCASCRYSE 2 MBI BB A AT LA S0 U B AR G 58, &
B AR R ML AlE, JFE TR AR 3T TR AW BRI R e, T
R REN BACBE RS, ARG LI T LU IIfE: OBRSEH: X R/ R,
MER S A @SCARTIALIE: X SCABEAT 731 FRvE S SR AL T R AR 3] A RS EAL . %N
PUEHL: AR RN EREAT AR AEAA i BB AR 2« @RITERIN: X B2 S BEAT SEBIAL AN
TENLTR %%, RPN . ©BEIZIE: B BT WA IZ . ©8dlE rT L
ERRBER DU AL R UL R . ARG TR P EA SR, B IUaE L.

&5
BOREE AL S EARN Bl g A AE 770
SRR

BER A JRAEEL
BEZAHIE: 010-62334547, 010-62392326
HT7{Z4f: kddchina@126. com

272



iR B R S iR B K

L V=R

15 S Ak
L =N iy

PRI R, SRR . M AE AL BN LRI = o Sk Al AW 1)k
ARUR JEE, W Z B B AV 1 25 TR A o L DT 97 vl 14 e R A B — TR B P A I
2o MmNV NG, FIVRE A IE AR SIRAN [R5 T AT A Bl o FRAT A Al 5 AN []
I SV A RRABER, JT R 2 1 SEARR SR IR S, FH 45 2R e A AR TR ML
A 21 BARE T AP AR AN R R ISR S SRR S . AR AT
LR E5 ) 5 AR 200 28, S5 T A F T /ds, 8 Al A REROC R,
DA AL AT AR RIA . JEE, A, SEOUAnR A SURERE, R0 T 3 & 5 A ISR
AL SRR o

LESIVRFE T N FH AR AR IR AT M UM 8 L SR ARE Z (R DG R, BIANIR, TR
giky, SERATIE AR . FEREARARE: D L TR AR EIR, DA i
DRAZ, FHL LN TERARR 20 Jnir2E. AiRgity HanRGg A, 2) BT
AR EIRGE IR, BT AR AR EER E A BIROAR s 3D AR AR G R 0], 57
TIHT B SHAAIRE B O ETER AR S fIR B 5) AiRERSN

B 5 SR

ABARTT T fEl. 208 BURF. EXPEGEHE. Bk, maink. £
WATEEA T
& 25 K i

SRR v 5 R BEBOARAE O — PO RSO BORAE [ N _E 32 2 2 AL, B A
AWK, AR A e, A FERR R o« AZBORALE FE RN I B, 7 i i

BB,
& S1E

BRFAE B ARN B e a5
SRR

BER N okl
IEZHLE: 010-62334547, 010-62392326
H,T7{E46: kddchina@126. com

273



& TR sk

15 ST
& 1 H /i

Bt A PR HE BB, KR S MR AR B K OB . K 2 Kk S I AR 2 1K)
SLRE N H L R R ELAR S, I SE B G PR B, HAE X S R
WA EAR LR EoR RN PSS = A R % T B RN, A R B AR A 1)
A, LA BRYEY G 800 78 (A2 SR LU . ARG oo idle . Joaimy . ool
AL 00 T s S A5 R B U R B SR, MUIHLER 22 >0 . AR S AR BELL R AR BOR, Sk
PLT LRt Kot U 1 SR B, L T RO B S I S R I R . RGEEET)
DKL

TUHHTE

S STV B BT AT SR e PR A R A R I DGR I, A 25 A Bk A (1 s B et It
AN TR BT S0 A5 A G 0 A TR It Oy 4 i S N AR SRRt 2 F I R MR 4 1
MUYESIT T R Af A A

B LREEA NIRRT

X 48 R At KA ate P ) SR O 1 BN R N e SRt 3R ) I B2 A 7 SUI PR A2, O
X PR R G AR GE eI, LU S I 7 ffp 8- it P i 10 s I 155 L

B TS TR

S SIS 5 SRtk Ky A v (1) TR IO A T R A, M A e I 1) e A AL
ZERIZAT, XA 2 F I B S O R PO AL kA7 700

AP TEE . G, 20l BUF. EZHEHEER. B, maeinlk. A
HATEAFEA T

&S
BARFALEARN B HE 5155
® AT

BER N Rk
BEZRHEE: 010-62334547, 010-62392326
B, T7{54f: kddchina@126. com

ATFABRYXARNBCEEHAETHELIAL TS
& 1 g sk

274



(PSSR
& 15 B &

RGN ) KR H 8 B R B, DLSGRE I H A B B AR 0, FF 780> % 18
Fe BT H SRV BR SR RE K . RETLAI H A BURE 0 Tk, AR BRI H S 7 24N
), 2 B, B AR AR AR M. BUOR. BRIEIBAYE, SKELAR
SR AL BT S RAIRERCE - RAADGE - DEREIHARSG, AN theE e ay
EHAL, AMUE—MEFEHAL, Wk MIVEH RS, KGR T8, SOR
R PRRSCRE . ARG 5 AR SRR, JF SRR SOA BRIFAR R &5 o

FEIRH B PG, ARG T I H WA, S ST AW L T, SR S
AT B R

T B HE: REANIHACSR LU ME e TUH S5 TH 28R AR S i
THRDTAaE] L PHRIGTRI T JUoESEge. TiH Fi5

i H o By : W E SR AR CRLFEASAT SR AR fa],  ARIa R H B Ak
(KB B P H WEASIREIETH T R3S, JF HLAEHS B It H P b i Be, S8
TIH e B

T H e FE B R H BRSO P d e . AR AT B, IUH iR B,
FEVCE BB . APl A B, ORAF T H AR SCA R

TERVIAE BT T, R SRy S B MR B A iy 5 1, L FERHIE I H AE SRR B VIR
Beo SEIUHTHEBT B, SLIE B SR B B B BRERPTBL, RS B AR iy Y
RGP H SR B, SRR ST AL B SR RIS
LI, ARGt 7F = A LD b

LA 700 AT H W53 70 903 it 28 vl A8 B AR e it R IR Gk, B TTAR ot
FAASAAE— A2 A7 5 NI AR TR S I 1)

PR SRR : T 35 B BEAZ A SR SRS 1 853 ACKE 6 20052 ST 0] BT 4 52 ) AR AT
BEEEYEY . RGREW H B LRGN IE BT I H 58 7 LI 4Ed .

SRR HYERE TS5 AT R RS PR AR FARAE 55 L AN R A2 A js SR 3k
17, Bl AT DU SO . W 7 il 45

AL TS0 H PR RHT LS, AT A IR B R AT DU A o
EAL L AR ARSI, RIS DRI Y 1) Y AT S

FERAT F#e: NI P AR KR A IE ORI AL & TS, O T R L™
B RSO MR AT S BEZE 2L, TP AT DA S A FESORRBSERR 1) T 330A_E AR D RE

TR LY G- PEBARII 3T TR, 235 N HTBUUE BEEOR, X0 Mh ORI B Bt
IR EERIAT, PR YRR, SCOUN AR T A RRIZ I, D RSP AL TR SR

ZEROFO: LT 2R ORI H SR H PGSR IR R, RSB SRR AR5

275



JRBCRBEATINEE W LA R TAE GO PP
ARG ) KB H A P R B, TS BRI AT BUR . ER PR
B BRI i, e EE k.

\ Q=X (=0
BORFAL B AN el Hoe A5 50
® AT

BER N aRAmE
BEZHIE: 01062334547, 101-62392326
B T7{=4f: kddchina@126. com

AT iR ZARFBARGERZREIHTMER

FE 45 WA T 44 AL )
L V=R

15 BB
L 5U=piy

AT H A F X0 B A R G5 v EHLEOREE 22 27 BT SCSURR AT Y FK R ST, J@
TARe AR CREEAR S R SR G AR IK B B RS AR B = oA ORI )
—HHIAE LT FKREMRRE . AT BT Mo — 0 e A 80 507, B AR
SR H A ST AR B B3RS e AR B 2 X — M G K RGN R A )
BB Bt

AT HBE T R T AR LB HR L X AR g8, dlE ESKD, &R T H 10t
RIVEIVURILBIFT B, SEBL T ESKD (48 AR LM 55—, AITUR LR G N E R A,
5 A S AR AFIHLEE GRRiag 4 DHLED , ERHLERART 9T 330 7 AN PiaL 5 11 Molisis;
$, MR ILBIB B ARAE s 5K R G0H W AR H B3RO A, I T A8 ) 248 51H
ERGE: =, HHERALR R T 2R A E B S 07k B0, L2 AR,
ZRAHRELS 2R RS Z AR IR R TE R T HA 38 AR B K R G AR 4,
P TS fe, HESIHIE B R RGN E: L, AR R A A e
BT, e 7ot R AR A SR A T g e B R S S B A 1)

ESKD 5 i HAGARSE E 5 2# R AU AL 2 A F AR, 5t 4 D LB BEfli ) KDTICM (FRAT
ML P T I E AL ) R TR R IR B 18 R L dfk CRIFRSE TCCKDSS) 2 S BT
HHEM. Xl 2 BEBRRAE LI BEbrE AR K S E N 5 B L. 8 TiH
FRWLH CEIMHE)  BETEE . B ANINE L TIYERIE & SIS

276



LT KT T

AT H B BE AL T FL AR AT M AT S PR e R 5 s e 1 J2 R T B e AL R
AR SR, I H B A REIRAF P o [ 7E B4 DAAMAT AR IS T 2
HEMAET G BT

(1) LY ESKD o 75 4 ik Bonlb A [ 24 W) f il 350 FR AU A Bl dEAT 204, 45378
77, BRI T RERE. LA RSEN] 350kA TSR I ARRE (3L 290 &) —4F 28 Ji/ BV, i
HI AR 0. 8%, FRACEIHLEE 120kWh/t-A1, BHER R B LB 2555 1050 1 76. 2005
b E ARSI RO 800 T, EATHAME)T NV A IR, HEEELTF A
800/28%1050=30000 Jj JC (3 ML)

(2) W SRR R AT A R BEAE: S8mCT 40 AR R S A rb 3t 2 A i U
RG”: KRR Ay, PR S T HRRCR, IR E R . BRICBH AR AE AT
% 1 5%LAE, SR m AR R]IA 0. 3%LL b, LY HL W RE 50kwh/al—t BAE, REAE AR 4R
S ALY 160 J7ICbh o BUIEAHHE, BL—AN ek 30 J7 MRS HL AR AR Al ke A
B, AR RGN AR B AT 2000 TG/ 4E . SRR T “ AR SR At B /e 2k A )
RY7: QRIERHM IR R AR, RERTBCE, BICH ) MFE, TR, AR TR
HEA A2 50 J7 oA b CRIUE T X FUARIKSFAS AL L, FRACHLR fi I HE, SR, D
AR R S, ARSI AR AL 600 AR JT T UL by S — R ) e A iR, REAE TR D
B TR 300 U770, HATRBRM N M E A 236G L P IILR TH I P 3 22 Bk a
3000 J3 JC/ 4.

(3) ERF ISR K T “FT ESKD MKFAR M B RIS W4T Lk
EREEB” X RKBIH, (RSP Tl 25 G . Hrh “HiR R 51”7 SeH0 B
IR P SR8 R, 0 RAE B BT AL, g P 300 B B shHeit ik, 5%
AR ERUL 400 J7 UL by “BCF RS BUIRSSE6 7 K U A SR AL S RO TR, e
SCERTPL BRI, HATRREIN T, JEXHAMRHESCEIRIE R . ISR, R
BOCHR KA R R B T EZL R, P& R BOSEEREE I N 300 J5 LA by I [A) I 2545
S ARG h ALt TR SRR vk T 9 2% A b AR I M 4 vl L 3 3 N il R A 1
R AT Wi g, W48 200 T LA b, RGHR HEA U EE 1000 JT70/4F

(4) BRAFF RSN 360 J7, HAHN B I INBIL 300 27 AT S f5 ik RS TR
5000 £ J3 76/ 4.

OSBRI

RN Wit

HLi%: 010-62326468

fEEL: 010-62326468

HL T IF 4 : bryang kd@yahoo. com. cn

277



WHE: http://www. ustb. edu. cn/kdd

AT REWFEAF G KDD* 74 %
L V=Rt

15 BB
L QUUERPA

BRI AT T — R T XUV FEHUEI KDD* #1824 , 1% RSIETE KDD H AR MR 1
RN RUZE D I BLH], BRIk i s P 5 Al R PE R N AR IR R O, AT FH Rl R 2
12 59K 3] KDD (424 7%, 2048 KDD [ (is AT HL, fE 450 55 ThRe LB R T AHX T KDD
M5 B —ANTER . A XU RBUEI SN, {43 KDD fELife B3] T 85
Mot , JERRIMAE TR, SR RILARS W LK ks EE D)
TERT.

L SUUEE: INAAE RN PEER7 25 & w v

— PP T XUEN FINLEIE KDD* ik KRG (CIREFREHERUETS , ©Rl5: ZL
01145080.0 ), s&7E KDD He AR IRl FR AN ZE B RINLE], B I8 B 2 5 JE b AR 22 1
WAEEE R “OBIE” , RN 2312 50K 3 KDD Mz B, 76 KDD A2 H ik 4 v ot
SRPEREAT SEIN YEdr, ST “AiR S EdE R RS SCR 5046 T KDD [ A iz ATl
W, SEILT “2UESk” RGO R SR IR EE T AR LI BRALFRRE, e TN
ENE M, TERCT AR E B VPO RS, JRb T S C A R, B 0 v IR A X
M E SR BRPE, SCILT R SU A RA B IR R IR AR« R4 5 D)he LB T AR
F KDD i 5 10— IR ARAL IS R — KDD*. XU RINLEIIGIN, 38R T4 E 1k
PEIFIE, FHiR 2R 5 50 IR IR O NG R, RSB “ BRI A8 7 T g 2
[ A S A IR RS T AT BRI 2%, A5 KDD fE D fie BAS 3 T 8P I e A A,
AR B SR RLR R PPN D570, X RIUR IR G F iR R )
B EbrE A LTE =PRI “ B bR CTE B8 = VAl 545 B o it & RG T 9 7
Y 66 J7£IC.

ARG AE A, B B NS HRE B AR R A T e, S AL
HAZMa R ohae, 5SH a0 f i, AfEr o e . A RIFMEHNES
AR VS .

OSBRI
RN Wi
Hii%: 010-62326468

278



fEH.: 010-62326468
L7846 : bryang kd@yahoo. com. cn
Mk: http://www. ustb. edu. cn/kdd

—FFWEBIEE £ 469t 7 %

L V=R

15 BB,
L 2UUENEPl

—Fh Web $53 RGHIMIE Tk, TLrhirh R AbBEAS . A7k SR AL, BRI
TSRS LR IBCEE T Il PR At 2 A A AT 0 SR P Al G U 2, DA R e 2R i 25
Ye b % s LI IR AR S SRR AE A e, Web PRSI RE, BBV, {5 B 20
Fef BT, SR B RN E Web 428 /7 TH HAL A3 40 U2 RE4E 3 A 11 2 5 0 1)
KABIERE, P IR S50 S R R S0 VR v B A R T B A g ke, AR AN E 32
A3 G Vi 4 R 7 2 s AR AR EE R AR 5 THT - VT 7 40 R e i o i I i A SN 2
SR A S, AFESSICRMRL . FELRAE.
& T H 15 ¥ B R 5 R

TEZRG TR T — SO0 1 H T 58 28R B 42 I 1) 45 A 8 —— R AR AIE 1 %
[ DESSM, 75 7 # FH K ) s (AR VSM. iR T Web SUAYEHR. &7 Ui
A2 AV BEFR R 515 o JLHRAE Web SUAS 7P AN Web SCASRERZET I, KM T JA TR M1
Wk EBR A TR VR AL A FE bR JC I 98 PG S 55 7 i i L AT
il 72 J7 TG,

BT NAENLE R AR IR 18 KDTIM 2 JA 7 42 Hh IR S Gk BE i8R T B AT 1K
vh % RSN T R AT AR R B AR A R G U S R A R IR AT R
45 1CCKDSS, 1fi Web {2 RELIH =AML Moz —. ERGHGEAYEN. MERER LT,
T AN A LA mt, T ATEAR R 27 6 AT DU B A RIHE) . —Fh Web
ARG RIMIETT R (ERE KWL RRR, Wil 5. 03104960.5), Z/EIAT ) Web 4%
AR M FLRY E SR LN ERL Y — WEPFEINLE, BRI BRI CoARE. Hi&
PR E5RfE B HERARPE N FERCR “IHE” A AR PR AR A I S 5 R A
IHRIERE P IR S8 50 R R AR R e (g ] R R LRI T BA= AR < R, BAAR
PR A AT L 3 P R G i A R 1 A s R SRR R A 5 T, s XU B [RDATL A P A e
P AR S A SO 4 AR EE T N 2, BERE R HIURMERL . 7 E AT T
BERBAREE 22 HIKED Web 4230 RZ M BEAZIRRAL, SUE Web #2348 RS [ A IS 4THL

279


http://www.ustb.edu.cn/kdd

i, TESiH S5 )Re EIE R T AIXTT Web 4254 R 400 5 0 — NIRRT UGy 1. Sk -
Bt B Web $ZHM 0 — N ITFIR SR, 1F Web $2 3R HERR 5 BERANR RN 2R T, S 51k
T Web #2382k R BATHLE

ARG Ty N B I A R B AR A2 v, 49 30 F P L PP aod [ 5K P
O I SEMVE . BRI LA iz MY FH B RE PSR (T SCRFRZE. CRM R 4L, ERP R4,
U1 S PR 45 R R B S AU o 1 ARG A RO I N A (B R 1 T
e
SEARTR

RN Wi

Fiifi: 010-62326468

fEEL: 010-62326468

HL T IE 4 : bryang kd@yahoo. com. cn

MItik: http://www. ustb. edu. cn/kdd

—AF R TAZ SRR AT Ao R M T %

L BRI

15 Ak
L 2UUERPl

ARBATE T — R T5 B2 00 e SR SR IE 7570 C IDSSIM) |, iZJESE I
TR T AR BRI R IIRE, SUR T IAT R e P Sk SR RS A RS AT B, ok
SFAEBLHLE] . WEB 4248 F0 KDD 420418 Al Uk L 5 AR AR U RO b N BB YR SR R e
MG T — 2R EBA X7, “TE”. SRE IR 2 2 a5 AR 15 B R e 3 S HF
R WRGAL LRI RTNRE FAHN A RGuM 5 & — NP RARIo A, JE 3 RE s
RGN LR SR B HEEE, A TR — AR BE YR R R G AY.
& G KX S8 ke s

— PR T RIS BE VSRS RE R S (IDSSIM) kit J7 vk (B3R R WL FIES,
HIE 5 03105330. 00, J& LAFRATTHE (LT 002 D [RIAL A PR AN R I 5 48 KDD+A1 WEB 42 4k
RGAEERY, TER—FEAR . Dhfe LRGSR B R SRR R . [HBr 4 L TE
PP AL A HEIE bR IO 9 VR GRS BT VRN B RITE T B 83 T3 TT.

IDSSIM 3 U FHFAE 2 1) ST 1 & 2« IDSSIM AN AT AbH 45 My (s &, B T Ab = 5
KA WEB _F AR5 A0AE B [ IF3d m LA AIUE 42 58 AR U, JF B LA L R 48 4%,
REME = R e R IR 2 SR SV E AR 2) Yo R k. IDSSIM FRHERA LI R A 1R

280


http://www.ustb.edu.cn/kdd

SRIHERL S R BEAE J7; IDSSIM B4 KDD+A3 Rl A3t K, 780 MR T KDD*EE AR RS &
P R0 BAL ARARRIEE S RN, IDSSIM RN T WEB 24l /e, Llib
PRSI WEB Hidis . 3) XML JNERIRFETE: IDSSIM ZRGeRHI 2 FEWM FIBLA, {25 )%
FATLECA A TAE; 5540, AR Rk HAMER CEERD b s s B S
BT B2, FINA S EAER SEBUE BRS, MIT5e s 2 AT 55 0 K I R g8k HEr

ARG )2 BB RARH AR, ngeil mghid, RSCR e, S5 R48
IINTITESE, WIS R G5y AT L R T SE AN R D BRI 2 A F R GE. & F RGBT A
PR A, AT AT s g A ) FH P

KRG T WILF & B EN R R G5 AN SR e BRI, o iRk Sk R Gik it
AL O BRI UL T — A AT, WA B4 T sk SR R G S AR B

BT A FENLER AR IR KDTIM 2 FRAT T 4 1 I ) 1k B0, i Tz e AT Tk
VIS T HA A A=A R B A R G —— R A LA R R SRR IR R S
ICCKDSS. 1 55 B2 R B R SRS F R ST & LA KDTIM & ICCKDSSIM My AEAfif. i%
RGAA AE N PR PSR PRRE R AR, ANUIR T AL S5 i, AT LAEAN ]
2T & L REAT DR A RIAE) .

KRG RF R, KRR /RS SRR A 54 R R S, Wiz
J T AT 2 AR S SR R LT T A B e S SR R b, [WINEHT T CRM
RYE. ERP REE. H7 R 55 AL T UGS S5 24 T2 el BATAROR I R FH HET e A il
(T A 5t
SEARTR

BERN: Wit

Hii%: 010-62326468

fEH.: 010-62326468
M T lB4E : bryang kd@yahoo. com. cn
MHE: http://www. ustb. edu. cn/kdd

A TREEBRAOEBRANERT &
(—) REBRBHE BB
& [ B A
B Il i A4,
L 25UEN Pl
VR A FHHE 75 RSk IR e P ) S AL i 1 A e 28 X o il A3 e, L0 5 7y v

281


http://www.ustb.edu.cn/kdd

T T T DM PRk 2 THT S S [ K o PR A% A 11 43 21 P, SR A S AR 3 22 1) e T S I A f pl
5L S A8 (1 I A

B BE L FRHAL I AR T B A P Sy T R SERERAR, LAE REDUBR K R AL AL K
N HHASEEE B R A P W RSP 7 i, AE R A5 T RAT [ R S S vt Bdl A B D RE

PR R BT A A, ERIR B, I ORGSR AL R S . H
T TR P T 37228 i 2 BRI 17 it o 400, BRA TR AR P v e VA T A T L P b i i
B Al Y RO Al 0T PSR AT T T RIS o AR T 3 I AR (1 2K A7 s B R G
AR RIBL , IR LN FAE [ AR ORI E, A SR JEH R 2% 00 R A AL I B A T
TRITWIE, GG RGO AL I &

H i P ANBAL T S ) 52, BERZBOUE SRS, DTS,
REIE TR, AT TR ERE NS G, LTI EE L7 SRR, BT 1™ b,
HEARIK Tl I AR 287 5t K, AR DNV 2 T 2 IRINSG G, 77 i D4 .
FFAERERTY, KR AR, M ZMVGK) S DI 2] 7SR N, RS AL
TNV G 2R, FHBCRER A S R AE, BUTHRE 9.

P R GRS HL B, BAT 4—20mA R . SRR RFE R 120 K. PUATEL

WAL IR RS Bk U Al A DL ORE ST, AR e, R
AR, AW VR SRR A, AR TR AT B MK R R R Sk Y
Yyt 5 0 B R 5 28, v el B RSk SR VAR AR BOR IR B A 977 s S R i g
FORY, BB A, WA Bk FH T D0 A T R R A o
& 2T T A T

BB BIRUAAE 2000 JCA A, 1 ESFZE ™ i B B4 E 6000-10000 Jo A4 . )
P AR K AFAS THAE 20-30 J7.

() B BAESW iA3 BEvHBE
L VR

WU i 32 5k
L J= Py

T P BB B B T 2 — T SR IR B AU B 3085 o 8 P e PR S ke T, A i I A
R FH 7 P TR B FE I G R o M TE NI S BB G)S, B (E S b2 B, iTH
WURAR AL T 68 P A5 5 AT B A B, AN TS ify b 00 95 A 1) 28

7 A AT B AR B i, K2 AT R N CREE, A2 it i, B AMBIETE
SEBEIR SN I B, AR R AT S8 1 A G, RS R T, AR I A
B, A MR, TR AR RS R AR A, WER RN T

282



0. 2%, I AT 7~ A 7= ek i v JRE B AN [0 £ I 27 Ak, T 4T B e s A hRvE R r IR
FEREAE S5 RS .
FEEAT
BEINBARRE L . 100 JET
2. HEWFHRSEE 0. 25%;
3. HEEBRAER, Pk,
4. HEPEPEME: 200ke~5Mhz;
5
6
7

—_

FRUERTH . 0~5V, 0~10mA, 4~20mA
. FHJEHE: 220VAC £ AC + 5%
- TUH N SR A
B AR 2GS D™ b 1 — TR R bR, (EAR 2 Db AR i B, 0 2R o R ok 4
e A i A . MR B NE AR Z R, WRah e % e, AR B 4. B 1
ISR ANWTEE B 75 I S OB PR IRt O AR Tk e o R 75 Al A 2
LA o5 R T S T D R A v R S, RS s R SR, Rt DABE i )
BRI R, AFILAREE— 2 (M35 TR KT8 T I [ 4 o T 1 2RE %
& LT ST A TR
(1) B B, e (R BB KA. JRORAS)

BB RAE 4000 JT/e AT EAS, BEH [F2E™ i & (e 2-3 J1 0. $BEaiqE 20-30 J1 T,
(2) T sH .

AR, AT, BEZ, AR T, A UORE, RS {RIA AT E h v
MR PREL BRI RE T R T2 N A S

(=) NEEEERRET

2

\=

& 1B

P R B R I 223 IR S B T Al f (<10%) (Rl Jy [ A
SE PR AL T RS B B o R TR P YK A S A VR AT g 1) AR R R 2 T, SRR A
WA

ORI A EAE AN REBEA T, AIAN W TE 1 IR I2 AT AEHEE RS, i
MANEESH OME. BEE. S SORARIESE), sl ik SR BRI

TG H BRI e FE T IR DL AR GE LA H T FE 5O W] LA

WH f Tt e . TS B K

i A 0 R i it s v I ) R 4-5 K, R AR 5 EAMELE, 7Rk
v by EEERIEOR, RIHEWMEAF 5 ARUE, DB R R EIAR SN, BRI A%
B, IR AL S TR K BRI &, LI P s R, AT 4 R
G s HBRER B BAOKY b, B AN RIS g 1K, fE T2 172

283



WMISGE TG, 720 D . AL A TIP3 T S2hr iR T, JRAT A (0 7 ik [ 3
A PR ARG AEAL B TNV IR B 2R M T, A KA
TH ORI, WtkRE. SR bR
I} 2 7 U B i R GCR S Lt R 4—20mA ARt o DUAT BT BoR, TR
IR TR R . BRI, BT R
T IV L 4
I 223088 75 e et R A AR A v, 6 2 A AU I W] T N AR 4
103/ s I S NI A W < 3 A
A IR P SR 2 PO TR FE Rk
2N Y G R Ei
(1) B B, s (R R 8% KB, RREE)
FLE AT BUARTE 4000 JoAc AT, T E AR S B AT 20000 TTAeAT . AR AL
FEK B A THAE 30-50 .
(2) TS
8. UTJLAEIHES 0L CZEF=T RKINAFR . BB B NS ID:
9. % s
 Shafiesl, ANEARA, oYy
o SN HUFA IR I I B R
o XA, A SZIAA PR
o 2 PR LAY S PRI S B FE K (6-6500mm)
o T 36 PN e R JELAR SN A BE . (1-200mm)
o I P IR T A IR

284



55 H YERES K

I 0712m/s FEiE{H M 0732m/s

I i 3 R I R P 2 R, XU CPU AT T4, 4 45T e

-5 1 500ms (BFFP 2 %)

2X 10 FEOERLDL TR s s o
{zﬂ BE R 4X4 Rl
i 5 # 4720mA FIN, RS 0. 1% ATHIAIE Sy Wir. R AEE S
Ml HIRAE 5 4 20mA B 0720mA, PHHT 071K Q, ¥#4%, K5 0. 1%,
BAAE S 179999Hz Z 4Rk (OCT ). BkatfE 5. iE.
vt Fiy i Ao Bt ko, 4R & OCT farth . HROEAE S

PHLZS M OCT HrH, mIklT 20 FhYRfES. Zdad&id: RS232
HFATHE, AR RS485.

WizZH. B FEERGE, b WEeE. REAGES R
fe. Wik ABhEL TN RREDIRE, 0 RER TAER A
AR E R Gt BHlgs. W EI2RThaE. MW TAE)T
fave

FoAt 2l hE

|
e bRvE S B, & TR 4% DNI5TDN10Omm ArvfE M Y, 3
FHT-44% DN50"DN700mm FrvfE L 2, 3 1 T4 4% DN300 “DN6000mm

R AN MEETEM AR CrIERZ) &4 1415 DN8o Ll L.

Frvfe n MBS 1EH 4% DN10TDNSO, ML &K 0. 5%
PR BEa: 1 T4 4% DNL00DN1000, MLk 2 4 0. 5%

. AN Bk, PVC. il 40 KRB —P) Bih S 8UE i,
T AT,

WREIE BIR. KK BN BRI BilE. B
TG AR RIS L.

HEBRKE | L¥f=10D, FiF=5D, BoiEH H4b=30D.

KWK R, . YR BE. Lenh. TR RS, M

P25 R 8 P B 1) ST LA
Viofk (M <10000ppm, HAHE RN,
IF IE S 3t 2 S, O AT

T 1% 37| FHL: -10C770°C, #Hk: -30°CT+180°C
55

MRS FHOR G <<85%

ARG — — Rl T A ™ SR i AR s GRE L) il

285



Dy AT AMEK
(CANI 5 eN N
(3). WE TR E .
CON“2 T
(M) ZFEEBEERARMRET

L QUUENPl

ZIH 5 R A BRSO R, I AT P

(1) KB A B TR S, BRI RN SR, PR sl R R i IR, o
SR AR AR AR

(2) R ZAHe eI AN [FIR FE L P33k, [ B R 75 JB A7 RS 7
AR PSR A B T AR T B L AR B

RS

HERR RS HE (%) £0.25ORMH) + WAZ (%) £0.50R1H) : Wik (%) £1.00R
) ; = (m/s) 0.03~ 20; MR OB (n)  BHEATIA 304 3011 AHk 150; %
E (m) < 5. >b; Pi#aEg 1P68; TAEEE (C) Hil
AR R b YA
HeRedRAORL PEL B4R
b fES 4~20mA. JkpP. RS232C. RS485. R
BoRSE BN BRSBTS AU A A R R
WEGE ('C) —20 ~ +60
HIJS 110V AC  (60Hz) /220V AC (50Hz). 12/24V DC (5ik); ThFEW) 30
A LU I AS U 220V B BT 12V ftH
BOARKF R
PEVHAL B b ST T 52 2 A, IR A 25 i s Ak 00 25t v LAST RIAE Sl e 1
BCHATEDHATED SR, AT A2 NAEAEE A o
W ERE I, TR A AAYA), B LA IE iR s g a0 ih kit ik, A
IR PR

fE it sest, A RS RG4S M RS232 ARk fRAT Vs JFOGE 1 di A
Fi—% OCT CHEFOARTFI) FI—sdk i asfinil, H BIRPra 4 8 nl ik 8k 528 T 8T dy
A, 7 fESEEL LR A A o

0 B 4-20mA BN, DU A A5 5 BB S, SR .

D53 HEAIEH) 0. 2ns. IN_EALA SERESEE AL PRI RE, PRAEIE R A H 2 m I = 2o rE iz

AR o BB 7 AT 8 AN R BE I R BRI R
AIEHS BT bR nT LAEAT IR e o 1S B SR —— A ) S R T, BN ENT BT vy ik

3

286



NAH R RS- HR
SERTR
RN Bt
Hifi: 010623328674

GPSE 4RIz s AT RE A%
& [ @ U

15 BBk
& I H &

HUH BT EERIH, IR A.

GPS JEABRk TR BN RA IR ARGERM GPS B, GIS Bk, Flin., &, &
fi WIS RET &, BITH TSR (Bah HAr) e HEs & Mg e s
PRER. B

ARG A P AR R G DR I3 RS R G =i 2. Wi R LR R 4t
BRI RE . 4R ol B R S PR, BEAR B R TR GORE T & DSR4
BEASE, BN 22 )R 110 IRBSRIE L (ERIR P 3% GPS TR BliedL
THENURIHL G A, 2heride o 3 RE R G0 BRI TCEe R LB B G e e B 4
B, ZREATEIE E TSR . RGN H AR BT R

Lo B MR RE AR G0 AT AT — & A MUl 1%, B n] DURIBT A 4= [R] i dh 4730
T AT LABER IR G RO CEZHT AN, KR FZE3m AEE E

2 EATERER: KAEANAE . LA R WoRE s s b, DUMET R . RS
FAT IS ZA0AT SRR B L ORAF T B 200 I S AT 245 B AE 2 T D e o AT 20X 4 & 1)
fiE, X RO TAHRAT RGE A REH .

3y BREARE . MEENERHTHIN, FIPUEREIRGEITOC, BRUR HAREE S, s
A THRIAT B

REGETINH 2 Hbr (REE T SEME L, USRI S5 RAEWE . pidt.
KIEFAG DU, B 1) TG B R S AL el r i 4 2 2 2 7 B0 1) M 2 ) FEE i o o B LR AH N P i
f

Tif
J

BT g, SR T = Fh GPS 4L iy i i (4R % R 4
L s+ BiEe s, G T ST

2. W 300 AN (4% 50 M3 AU 250 A E )

3. WAd 2000 ANF T (F045 500 AN B AT 1500 AN ) .

287



LT KT T

GPS RA{ERE A Z Mg, AT RGEAH], Z4F 30 17Tk, i H il
T I b TR B A 430 GSM=GPS FEHL, BEAy 2500 7T, B4l 5000 Jo. )™
TN, B84 SR WPEMRBARZE L.
OSBRI

RN Ti&

IMAHTE (FEED: 010-62332641,

HLFHE4: zhiliang w@263. net

AA Nt £ Rt ENGE &A%
& & AU

155 JE Ak
& 15 H & /v

TH RIE T E 5 863 W H, FFE&HiE LA,

HA MG I Ee M 480t JEHUE BRGNS GPS PAFMEIA ., B EHEOR, it
BLRGENE AR NTREREAR, e nlBiR . FaReBEAR . b FEARE SR T
—ARI AR KA = . SR AR S BAL BRI RS (B SHIIEE) MEHITENLAS.

REDHeAT: WESN e pta 7, HEATEES, A3 3L HrHm
AR . (AT IR, KAV AL B Ron e A BRI E T, I B SRR
Ay TEEEE DL, A ANEA H L ] . B TR A Al R Ao, e nTLLH
SIS OUE B, TR TE B 13 A O, BB SR EEIAT A e . T LUE AL, T
Sk CD, EREWE IR MVAAE ARG CGRAEE . Jifr. BRE . TR, WiFE. IR, Bk
), AEN Internet WAk HL T B4 o
& 2T KT

PEORSAGTE, & b AR R T E R 16 i, Hhi®E 3 ne, Bdl
FALE 12 )15, W EELN 151470 e PR8N 1 Jio0), FREHZAh 34t (REHF
IRNE 2 TI0). HERMNTIEERAR] 50 /14, 20 FEEHTaEEiAE] 100 )7

AN
7 o

WO EBOHFEHRGRENL, A 7000 78, HHA 13000 7T HAMFEZE™ S h
25000 7T
S AT

KRN TER

288


mailto:zhiliang_w@263.net

RN (FBED: 010-62332641,
BT HE4E: zhiliang w@263. net

% B S0EL— AP ALKEALAL B AL

L V=R

15 S Ak
L =Py

TH KPR T 2% 863 T H, I CgHisLHl.

AR NI N T FE (Artificial Psychology, AP) FIN TEBEFIE, R ZMEA,
e NI RO BRI T HLARA

AP APEALHLES N RATLL R DhRE: AEWrosul, MEABREE, Sy dndh, [mDgERrs, R
N, BUIFEZE, PR .

AP AMEAALER N — AR50 0, BIATFES

1. Afened

p-l> w [\\)
¥

L‘ puniiny 7
g‘dtz
R
B

N e TN

TR KT Hr

/N : 300 J1IC

] e 3 PR

MR A 60%

FE B
H: 60 6/A

kel 70 o/

k. 800 7T/

BEERI AN : 5 JTt/E
SERTR

A e R R TERER EER BER,

IRAHE (FRED: 010-62332641,

HLFHE4: zhiliang w@263. net

il

I

op
He

&t
(%

g

yuf
(ayay

&
H
ap
He

289



AR AR ST H AR H) A
L V=Rt
15 AU
L QUUERPA

AN REFL VT AR R IE AL TSN F d5e 5o 5 GBI aa de e (¥ o o3 3
LR R, PR TSI T A INF . RELIK L RS FLIX B X 1) A L
i, TR T LS SR Hel B B S AR ORI A R S A B R 2 )
oIS R e 2 AR 42 10 Ty e ) AN A5 40 () DAL SRR B H S AN ERAE 1 3 A A
F, REBILIRDREIRTHAE . WA TE R 0™ SRR AN D AT e i R (R
FEAAN R LT RS REBE . BUB . HZUERE . R TTRAE) O T EARFERRTRY Bro seakaa i
WA BEE S . SR NSRS MAGE NG EHAR. KIWELREDRGE
WA IR ZRGE S I 5 A% TR B AR S BT B AR Z A K S BT A 53t ARAIE T Al A G L T
SN HIAL TR SR RIS, IR T BERINAT R .

e RHE R A AR B LR 2= B 8 Sz BRI 2 LAALAN B 306 2R O RN . I
Al )\ AR, TR ALAN B B0 S 44 L 5K T BRGSO T
IV REER AT R, ARSI T R E ZORAE T N HOE R R, IR T
PRI R, IR T 22 I SR 48 B g o R Al , R R ALAN B B A AT S A R
. TR SR LANBREE I A ] L B EREE T A R L L KRR S b
2 R A S R G LR A R SF AL V) S AR, AEBT R RI DR BRI K 2 oA vt
BN IR G AR R POEFL = TRE GHEHL. HSesl . ) a5yl
Giggth, T SRELH AT RGN SR MR RS TR, AR
o= G RS LR s ), B T HIESNK A R TP A S 5 [ WA 5 4 1 e
Jie

FHN SR AT L

1, 1988-1994 4F, Ul 1700 P4l vHENLEZE T RGBT oG, SKIE KRS — 4845,
R R s izt i e

2. 1992-1995 4F, KN 1549 HIEFL =W RS TR, SRIEZRHHED — 485, 1&Hk
Bt —453

3. 1993-1996 4%, MELAEk) 1422 FUE 4L — 1 RG0S TR
1996-1997 4, ZRFEAN R A w] o i afy RAEFLH LTSN IR I R
1996-1998 45, B4 1450 HOEFLHL T4 1% Sh B o S ARl A sh Ak o TR
1997-1999 4, 4K 1780 HOEFL UMM HI RS T
. 1998-1999 4, AN 1700 FGEFGHL AL B HA it .

-~ » (@] W
J J v

290



8. 1999-2001 4, #%4N 1700 HOEFL THANEHI RS TR, SRE R — 455,

9. 2000-2001 4, AN 1700 B 5L < s TRE.

10, 2001-2003 4F, ¥4 880 ity HOEFLTH N T R4 L%

11, 2003-2005 4F, A0 1700 U5 AGC Biid T2

12, 2003-2006 4, #40 2050 HOEFL AR RS TR

13, 2004-2007 4, BN 1700 FGEFLHHHIH RS T
LT KT

CHEANPGEFLVIE R R G TH AEBAR FE SE A O, AL T N A5 AN [ B o
BEZKV o T TR BR TV ARASE 2 RFH R e A bR, B Lo A SO B b 2 B, Rl
RN R RS 4y)RE, SEEL B RER B RUNEAN S HEMI L, 5 B Py R - ST HL
BRI RGMEEN AT, B LT A g st s T e AR
SRR

RN B IR

TR HIAE: 62332937-605,

f& H.: 62332937-601,

HL T4 : ywd1952@126. com

AT B G REEBITRA. KEXTEL W A%
& 77 B i,

{5 A
L 2UUEN Pl

AT ELAT R AR T 8 2 77 AR LU A2, T 20 A 2 I8N 2 B AT H SN LA A B
GHEAR, v DL AR T LR 3 DA n A0 1 T2 X8 s ok —— 20 AR % SRR 5
ST SR BEEE A, 85 G RN B 2% 1 25 RS ECRIL n] 5 R AR I — Le e A, W S .
B WMEAESH, MR, Mg, N TR R n] LU 44 112 4T
ROGCHEAT A R AE LA L W 23 B L5 s S i

WA IBAT ARG AE L P AN 55 M 40 B RS W — L AR 7= S B A A i e 1) ) 2, AT H
B RS AU 2LAMEI ST DU AR 1 . FEZR (B ZR) K, o] DAEs Ay, I
T ANE G R B TR BT 512 W RGEFR 20 AME % LLAMY e 5 B T i 3%
SEBRAE DU P, JEANIRAT EIR o AR R T TR TR 1 2 SR, DRI A R R
o HETCAE AR L g, H s R 55 2 L B s AT R DL A s
W ARG % w, IEZ BN, 2R LT

291



&N HEE

NBEIBATIRE R A AN 2 B I A, H AR A 25 DASE A5 27 B £ 2 11 e
ki), BB aT LS HIATH o 8 G i adk 5 30 LA AN IEAT 4N A0 e HURAS AR 2 I 1 5 DRl
RORVPAL - AT [R5 2 Stk CHMatR ) BB GE IR RIR B0 5 P R A oA 5 20 i 4
SERTR

RN AT 4A

BRI : 010—62334967

HL T HB4S: £dm2003@163. com

Tk P o e RIS FI A
& TR sk
(EPs$iE
& 1 H &4
AT R Tk R s, HR RERE I BORAR sl & AL G I HoR, SeBlA A 3l
AL RE A SR L Pt o 0 AL A N TR A B S ™ K6 1R[] 20 R, i T R 2% £ s )
PATE, ML HXE ARG M BRAE B ARITH AR m el Rt — 52,

L JUAZERiEA ]
Tl A= 1R H S A U TR AT B AR R -
L G20 €

TGRSR RS AT 5 A 240 W ATREN. SR M B R . 8088 IOy
Fo—E,
AT

BRARN: 1l

HEAFTOUHINKELEFTMARKE
* 5 RS
{55 BT
* 5 A i
AT A 535 BB B RS AT IR e 8, RIS 10100, SN SR K3
AEREANT 0.5% AN 0.1 B, hAEse, nIRHTBAEIE R, AR, %
T F A G H R B P

292



& [
N T ML RE &
L g2 26
T AL Bl T A R T, N TR R S B B M AR (e
20%-30%) . BT IR —
SRR
BRN: Fpl

% (%) SRS EHHEK

* i 8 g,

15 Ak
L 2SUENPIy

TR ERE LB RSO BIE R ¢\ BRI, g AR T 1350mm
H ORGP 8 AL AT LEEL A AT 14 56 ) g R AL T 28 S B AR [ %0 H T 1996 4Fil
MHEARYE, 1997 3k EA (4R IR AR RS 85, FEEARMH A2
TR A s Bk IS SISk ) HAR AR, $&m Tk s iR e EARE R, O TR
TBIE = IR IS A B AL (AR AR Zebn i I i, AU dr Al
i, i BRSO IR AR AR 1) 1/100 KERER 22/ T 1/1000, BEAT RUARAIE s 4L %)
Ik DR E , BB A, Byiklir, $m BR300 nUR R T Mg AL )
REUGEN, OIS, InsmyEmIThne, e T HREE .. RS L TR

SR RO P AR BT 5K ) AGC #3Hil.

KR AR REOE, MR T K D FEHIBN R RGERE 1 )

KB G, R TR R

KA BRI, ST it R A e R

KRR iR, S T RS R A PERI A R

KH “REAHSOEAENE ", A BN AE P SOE IR, KR RS e, 5
N S TS

KA “RTLERAERM T ESHB R kA e B, 25 T RE R .
& [ F i

I H A RE AR T LT L 2 TR A XA dE AR L PR LA I e 9
i FLAL EAE R

L 228 VG

293



B St T FLHLTEE RE B = 2 20%-50%, 5 i LA 900-1000 2K/ 430 7= il JEE B %
FEAEE3BLAA, i Ak 80% LA L, A B E BRI B R TR R e, AT SEEU
WP AR RE =, R R bR T LSS Dy LASGR BN, AR R 1%
i FE ] DLREACAS 300 J6/ I, 457 1000 WEESTE, Jlhh AN 60% 4 = 2 80%, MIAEL G 24 ah
h 6 BTG,

Yo S AL, LT 5P AR ML B AL RAS BT 2 4
L V=R

15 B Ak
L =Py

S E K QRRIEIE A, 1 1990 SETFREZIITT TAE, CIERE FIFE S——2 Sh U
BAE . Drrg iR AR A WAL URHEOR 2T 1999 41 6 A8 E T AT H I AR IF K& 7
15, SEFTFRIE—HA W BB AR S TR 1B AL 45 T As BRI B Be AL AL B R S . %0
H & 2000 4E 12 Hilak k.

ARG B LB AR : ARG /NI RIS, [RoE F
AEAR T P FRICRIE RE, SR TRe4b i 20N EUR IR VA LA RSN FeO £ i Rl 54
FESHEWT B AT, P 2D ARG B B MR A Ky [ KL R AR

REGER ML ANSAG A, 0T LR mdi DMz 6 T 0l 5, i TS H L (5o A
B K7 BUE, AEIRAASE RIS T UG A TR, Rl ok WA R0 Y 2 AT UG ) A, ]
MR T K TR, AT RCERIRI IS 2y T . ek bmh bR SR,
BEAT R IR AE 2 BT

PR e

LLAMARB A E : SR AEIY Tl A .

LN RAR T EH LSS I S A RAL B RS LTAMARG S B S ENLE RS, i
GREFAF AT LU ECE EMR, G A B LT ARG U SE A R B AR HE R 5L
& [ F i

LLAMNRAG R B T TG TR HUR AL A I Lot vk YN IR & . L AN
TR b s RIS KU R 7 A Y R S PR R 1 e e SR
Jh FERT I, 5 7T 55 o SR B AN AR A R e, (ERATHIT 5 L0 )
I ER AT Lo TR o H AT Z R G DA KV I 2 R g5 ML L 3kAG T REh i R
SHARTR

BERN: ARIEN

294



HEARFRAEAZRABNERN T ELHRE

\ IR

(PSS
& 11 H &

Lo BEREAL; AG ARG E— Fh T 208 42 i s 1 23 11 .

2+ BIARKF

(D) 2B IS, 2 Hbz

BB R—— NP G, BRR IS ML, A, 20, &g G e
BT o DAt A NIRRT A8 5 7 1) I A PR 5 P 2 e 2 oA A D e it B D 42 ) s )
F A 45

) Brat ik, et iHeR

NIRRT 38 B PP BT A5 B 2% T A 3R TR B A EL 2 - AN E P S AR PR OG &R AT K
R THESEAR T IMT . DR AL BETE DA SR AR OC AR E VEHERRE Y s SR 1 I i 29
- R R sh AR AT ML & (P skng s[RI, SR T ARE S I =SS 5Ok,
R REALRESE o

(3) LML IRE, dlAH3eE

XL AT 5 H AT B ERBOGHE B e S AT LG, AES5H 5 D e BAT L RS AE:

(4) FEDUAT 2 PR AR A A _E, SN2 A AR O F S e S ANLSE “ AEIRES . FE%
KRR, MERAEE, MR HEE AR T, A — Mgt B
WRRIRT o Joie i, SHA EORFFIAT 2SR LB EGH, IFG0 ARSI A% N IR e
B RN, JATREE . I R il £

(5) M —EAMEIRAS . B 1= N AN 22 O AR, ot “ ELRE RT3 X [) 7
PE— &M,

(6) th 0y NS G RE P & W I KA T IFAT L 865 BhAARZALEE, T Rohbs ik “ =
PHZRAIE "

() — AR Br (B AruEBOE @ X e, RVl 4 A shia IR b AT dilve dil
SIS, KRR T HEMEREE CR R4

(&) R AEN. AAL. BIUIRE: AREITERMH L, R R L ok
R K AP IS .

BUAE, A5 B B S A iR il 2 e e 5K S v A o ) 1 SRR e i1
T WK—94—020), AiBTERESRIRIAE] T IIHEK, [FNCAE 7 E M LH (%

295



5 7L 94 1 05764. X).

50T 2 A 2 N AR TR, T2 i R T SO AR B R PR U R A A B, WY
PR ik, R,
LT KT T

I H TS PR SR R B, BEAAES S, A& IR K K4 5 s A4t 22303
HAPEATE, W RAU AP35 8835y, AF 7000 Heal GI4lF] 100 J7 04 W H A= 1pL,
B 7000 G GIZER] 1000 J3 ety o BENUVE =T by B B0 AR ) T8 0 s R 4 A
(RIRIASE, AN e S8 I 242 1 25 1 A 7 2 )
SRR

RN Wit

HLiE: 010-62326468

fEH: 010-62326468

1,7 4 : bryang_kd@yahoo. com. cn

MIhik: http://www. ustb. edu. cn/kdd

AL T RE
* iR
fi AL
S A A

HIORL L U0 T R ORI (AR R BT, ] DA S IR i o S5 HIORE ) 97 8 A
e EHCRECRHE A ik ikiesh, @fbEESIE, BERASEAKBES, ey
KA, KRG R R (B, RN S RO E R %, R s I RoD it
HUL, DL TR [T, MR R OR S —ROE (. 12T SR NHL, JFH]
R S, FORIRYF, 2 HiE T8,

& N IE

AT R B S e ORI s S B B
® LT

HRARBLZ (1 3 S Ak, 31 2001 4R $RAF L5428 1500 J1 T,
SRR

PR N: AR

296



VR - 2R AFEBARMRE
L V=R

AT T 4 AR A
& I H fRjfr

VR-2 BV 42 Bl R R L BB 2 15 BRI = %5 Wb s o iy v B
AF= i, 2000 4 1 H, VR-2 BRSO EIE N T E K BE WIE S, Wk E K
LR CERSA: 7099214744, 1).

RYRG R R I H T UL i B SE (Virtual Reality, VR) $K,
FHVH SR J 1 28 3 = A A0 5 P E R 5 IS 31 3 K8 (K99I KB e b, Al 25 ik B AT
SIRHEE RS2 . B0 IO 3, rIRLO VR s LIS, Blndh s &
AU BIHAE K DIRS AR A 23 10 R BN 45, A A R0 e i S i A 25 3
E—Ff.

R FH VR 22 BRI 8 T L 5 A 2298 0% T2 ik 2 i DR A T U (1725 3t R AR 52 i 114
o AHHIARG AT 30 M IZR], 4 8 /NS S B, sl S g% . VR-2 AR

TR AU A B L R, i [ IR B S I A B A, O 2 B
BNZR], B5 AT 218 B pUH AW, =RH .
L &7 &

JEICTRRAFEATIE 20 5 NEIF 2, AR ITEAFEZ47 300 25 N% 4, S5 Gkl
e MNMHRABERT RN — BEARZ RATRA, 2 R IRFFR, PRI E . R4S
BAUSE EAL 2 A I AT IX, BRAATETT N 5. ARGHA MR, BA o0
WA 22 5 38 FIAL S5 R

WAL 2 GRS, TR, ST 40 J5, AEHHRAE 100%

SR TT
PER N St
PR HLE: 010—62332991

HA#AXFLIEH RL
* Ji RS
i AR
* I H A
SIRHIRA G LA P RT3, A ERE AT ANSIER, BUBG. T
HHRIN. WA T PN IR . RS LU S LA AR R L — B AL,

297



M6 PCHLSEILBAR A BOE . BAE ABhil AP i s, SEmf PHIAES]. B3l R4
e RGN BT BN S A% G S AR U b P50 o 0 AT H S 58 K 61T
RGEARSGHE, WL o PRI [/ IR W AN 300 1; 78 S%IAUE HsIN A 1.5
T IAUE F T, ARy 90-95%; FTHIAOY 41%. H 94 5 EBH7 Lok, SfAN=%
2\ E RN LU RERANETT, 24 TR
97 FMILEBBARKEE, WE “CENSUE” KV, AEJCHK R H i 2281 E
IO AR, S S JAE e AR AN SR (0 SE PE bl & K ARG 0 i P e 4%
L BATHEI 2 B A Jm I A A 3T = AR IR D A8, QR P =25
%,
L JUiAZE REA |
ARG T 2B R G BOR S, 3 AT 5 il 1 Lt 5 22 HUN LR %5 Pl 2
Hle
AT
BRARN: A%

298



P Rk EEBE

—F AR RANE T RAERT R %
i H i
SIH Sk M ORI LA LA Z1L200510130795.9.
FRAT AN L=, T RAIRE BT R AR, Rghih. AL
LG B KN T A L g BORE SRR b A R A, Rl RE R AR A
ARSI 2 P Bh S . (HE, SRGHAR P RN E P RS A B p IR, X
— RPN ) o PRI AR RS T R T, RN T AR . TR, R
FRAT T I RN AR T R, B H Tk b, A 0 B B AR T LS
AT FIRAE I LR
I H TEAS NSRS AR T PERR I HERE L, 5 SR AR i (1 PR AN ) 25 5 B2 310 0.01%
LAR . BRI M, POdOR T AR, B AR R G AL & FR ORI P I AN
& 2 RGE i o i
ARWIER TREIAE LR, BAT AR, wRAETER IR fl. Bef BRI S
AT ARV AN, B A AT (1 5L
L J IV
HERN: i

BEZAFEIE (FEED: 010-62332681 (010-62332462),

=

HLFIE4: huili.fan@163.com

FEAL SR R R FIMERE.
® 5 RS,
SH

& 51 H &
PARBC AR BELAES P B AR A% S i 1) O A B 2 P RSB BRI - 4 R A 5l A e T

299



BUPPAL DB 73320 1L IRATWEII R0 8% (10 0 0~4 0 0 0 Jikpf/3 6 0°) fhgif
s (EFRARPFAIERIH ) JOCRBRTEIRIINGE 3 0 0 K H z, 8 [ AhAZE™ i
113 0%, 2 FgMAaAmN 3 5. 20 FAVEFEAAIFIIGE. I 0 ~H07 ek
HAR G, RATE SR, ol R EMRA L A, e, kil
I WA SEIAT] 0—200KHZ PERE] B AL T-'t i P AR St MR DI AR i s .
I ARG OB R AR S 3. ol Az A (BT ARBRERE G D ERA
E K LR, 1% i NI RAES oiefil &, AERa, e, e i, i
RIEFPELS, PUT-PLRE R, G, K. B ARSEE IR Al 40 OBt &R TR
PR GEBAIH D, CHIREZRIIER, (FoBNRNeEs MRS o Rl
ey modiRs RRVELE. Rl e s R SR G ar K R . MEEE R,
AT g, BB, #his. BRI G .
L JVAZERieN |

AT SR TG R TR . TR m R AR E M Rl T iE s
FESRMM AR K G, SMES N TS, 5 T SEBURSA SR, LU 2 M)
2L WU RO A L AR BRI 1B BT DR, B VRS
IR A B SRR A AR AR, LT S 3 B R 2 B I RNk, e T
iR AR AR AR TR o W1 B3 A 28 A BAT T 007 b A Qo A o BRATI A 1R
AR IR 0 ~ BT R I AR I, CRI ARG 230t B &AL s HUR AL E
i MIEE N2 W 7 St S WS Y B e A NS S IR WS R[N SR S N ESE Lk i
PERISEIR S . RBUIA Sh RSN Ay A 2 2 N b — S8 P RS s 34T
IEAE SIE R A S W G 7 L R AL s (R H D SRR L 0 1 k& IT
BT AR 5 AU B TR SR TR 9 e e G A I m a3k 15 T b s ARG Al s B BC
H AR BRI H S B 2 D R, JATT 8 e Hh i A i 55 o S L A
AEE R RS, RIS BOME R otk w] W, 2 H O RO B . R
AR IRAGER . BB, TR
& LG R o

G i s 15 ok E B YR AL BL A 1 R A AR R GUE 244 A sh PR R 1 s SR
oo AL 7096 LA E 228t 0h gl & (0 7 REEG K RPER IR FF 10% —20% . 11
TOREAR, A v, PABEIE N SR, AT A% (0 (B AT I R Az K T2 G i 4% 4~
B AEN4 0%, 199 6 FEHAGESIL S S 6 04H 0. FE 24 ICHE S d

300



AR 5 Ch ERHERE T 20 J7 AR v SN R 45 50 « LLKARCHLIT S [9F H AL
P AR BT SO A A ), RN 2 {40t. JFH, BN TR AL KR
E1H AR e 2 i 2%, T S AR 3 0 ~4 0 %o FRATIT AR TG0 2% gk 18 58 KUK
P88 w5 A URHE R A5 R R 2 Bt 5 A BT AR AR ot A AT, WA U T s % 25 1 o oK
2 ~ 37 U TGS TNV FEOR B s 75122 ) [ BT H AL 5 Sas BHE O Eh 4
TUH o IR TT AR FRAT TR ] 0 1 i e i ARG BTG Ak s A P AR SR O Tl T TR 4
PRIRG). BUE 2 0 0 8AESILN 2 T TACYRZER 6 JT 4l LY AR R R o, Utk —
T E EACTG . L TANAE el s i L7 72600, AdmE N &R el SEBLEE 4%
PRI A, K 0 FE A AN [FIN, TR 2IEAENUR . At KR G120k
Hah b, 2R A A= MR Tl iz N .

BUREAAA RAS T TREEAL YA 12480 SUBREEIHL . A Bl R S e Ml
3 CE rak NI ViS2 <372 57N SR 5/ N O NI 55 (11711 SN G VANIIRS 5/ 2 1 B2 XX (A1 5 e A Y Ol
AU PR FATT e P R 3 ~ 5 T .
Jo il i FAAY 2% FH T B 7 bk rE IR SO g S URRR i, TR 2 ~ 3 5 /AR,
FURT AR 422\ IEAE T FATH ™ bV ARSI AN T T~ A B S #H R ¢

PEBERUSE: TR B R MR AR IR A e, BRBEA: 3800 J1 TG
L 273 Vp

PR AN HER

PR HLTE: 62332738

— AR A 7T K ERAAL T T ZHA
& )& s

PRI
&5 H &

ASAGARAE TR R A (175 K AL 30 75 3240 30 Y R AR s v 7K Rl SR AR T kA T
SRR B I AR B o B TV R A i 5 5 A1 2% Pl A 2 B 1 Tl B K v ot ) 2 4
X AR B AT A AN R A B HLE LA B2 10 TR i FEL P A/t SR P AR 200
IFAEAR, TEERERC DI A3l . TR PERRIE B . A IRIBEDTIE . AL SAAE T, i
(UGS PV ! S O W A E I8

301



AEAR G AR BRI B A A= T K RS i A I K AR B, H IR BRI R K AL R
IR SR KA FRIEAT 9 o ABCRESR: BRI TR P PROKHISRAGALBE L JRIK
Je BRI =57 o /K TR T AL 38 SR FH R M s e 1) 7 Vo 2 7K R T ) BB ) AT
B o PRI AR iR A A PIE SR T 2) A5 0 Fo A S L g R K TP B A B B AT R ) AL B, AR T IS
LT AP

XF T ALK RS A R KR I CHE « 3 ik el A A 56 A 3 T 255 A B P S AR TS ik 5]
HAEKFERRIT o BHAS I A B N4 2 V5 7K SR AR A PR R DG B V25 o B ARl FRLAE S N 4 S A e
Mk H AT 2 AT B B BER LT A I, AREEISATHAEAR, 29 0.2kW/m3h, JE7K AL PN
(7 JEURHE FEAG, 18T 0.1kg.

NRNEH: AR TZHEANA TR Y. #1251, rgs R & E 48 oK b2,
PSRN DR AR5 7 /K AR B o S0 2 F A S L s A A 7 AR B e i P K B e P 3 5 368 MU 2
K. PHVEHITE (1~12), WALBRAAERIK ., A TIRK BAb K. ERER K. L
oK FRAL PR AR 24 [ 7K A5 AL 3K TNV R K
& SR KT

PAAEAE = B B S N g Be ) 40 it A AR LI, 94000 JT, BT
120000 ¥, JUAERAFFIBL 1040000 JC, 44 el 44 9 .

L 7S ViE:"
PERN: M
PR 010—62332689

LTI : yypfree@sas.ustb.edu.cb

R EIE R EHA
& B i
HEAT AR T SRR B KA ML IR K 3 75 b, I B BOIR A0 i 78 70 (8 SR . (BN
MBI AR TIIAT — 2 e A 8 L AR IR B AR B AT AR IR BRRRERE ), (825 T B IR E 5%
P LAV 21 K JIC AR - AT AN BEAT RO 3% A R AN G Ak BRI D2 LA e
HELK FR)328 B BT U /N3 58 IR ) T e 8 oy B Rl A0 92 AH R 23178 7R AT d LA G

302



X 15 I B B HE N BB P o AL RATT R i T S B SRR, oh e R M LA s K
P I SO A S I SRR A1 7 2 A8 S 1R SR A ORI 7 0 A 8 2 ) R Sk A 78
BRI PR SE A FATT T, (R I 3 BEAE b 3 ML Y0 PR RS 2 Sk A P EA T 42 B o PRI
P I S A B RAT R AR T R0 ) (S 5

LB LA B PR, — AR IR I S A, LS d TR
F, AU TR ORI AL A AR e s Hh R PR A A ORI R 7 B3 L )
SR, WA e 7 RGO 5E . HETZIH T8k T A L AR e 2%
FI—ER R EAEBERGURIEG RS IRE SR A, IR TR IRRE R

RIS R IRSEE . TR BERIG T4 2L
& 2T BRI

BT AAT DRSS AR IR o, 75 (2 S A ROR DL 1R S 2R I RNRICR, 608 ey
LA ELT I T e, EEFEMH, KtaE 54 500 JTs R . B
FRALCRGE 400 76, BANE 150 7o, KAFEHM 30 70, BEFAT WAL 7 3RE A
200 JG, DARHERIE 1 TG, BFNE 350 Jio0, KBRS IUMA, HE (S LR AR
R EREEANIE 200 J1 G,

I H F AN TR 7T AL ] AT AR IR A 3% . LS e s, [
SERLTE 30 J1TC, WBhE RN 50 0. M IUE SR HARTH ARSI, M, #4F
B 5000 &, — 4Py AT AR .

L 73 Y5

BER N skl

BERHIE: 62332689

—FF oM L 6) R L E X RAH R L4 &7 %
L R
HikpEl
® I H o
I RS 2004100097470 6 K — Rl - SR SR AN IO T RS AT 18
PICIITH B & 77 o Z R RHE — P AR E L . ROGSE R m SR,

303



AAHSN BEAR K41 R b Rl

I H S T R LD AR A E AL (Y1—x—y—2z Gd x Al y Eu 2)
203, H 0<x <0.7,x AHEJFH > Gd 08 5 0<<y<<0.26, y AL ALK& & 0.02
<z <0.12, z AWIGH) Bu 8. S8 S REYR LR EE th Y203, Gd203.
Al203 H1 Eu203 £ 1280°C mlidfke, JEEA T4k (Y Gd Al Ew) 203 [l 44, [l
1M RAT AR MR ROGsE R m . BB e A, JF H b TR o3 AL W Lo H
Y. Gd [fFBrBUR, FEM LIu R R, BRI A

JVAEE FIEN S e S B S Wy e e SRR iR AV E
O LR KT 5T

=IO P RO LR SRIROR,  H TR AR Y203 Eud+, {H g TR
hE AR I, PR AR . FEAERG e 3 ALR L O0E Y. Gd I IR, 3
ot oo EA WD, BKA SRA, [ HitachiF4500 %¢ 6L & G HRE h Y203:
Bu3-+1 1.17 5o BRI A B 10 B i o

L =X (=0
BRI AR B e S E A
SHARTHK

BERA: X
e AR LG 62333871

M {54H: 1sx6408@sina.com

— AP BLR R B & R T ik

\ Ziv=Rite

TR
& B i

ZIWH CRUELH): RS ZL20051012641.4) KSR FHRR, RNk
T PEAR S AR A A B I Sy e, SRS — PHRAG . BEPEAR . MG bR X HE4A
Ly FVRR T B b/« PRI A R 71 o R FH AR it 2 700 o) 2 e e PR 5 1 R RO £ Pt i 52 26
R ARSI SE N 50~100°CYu N, T LAAE+ L Bl AR 2 I R 119, e Ja (15 1

304


mailto:lsx6408@sina.com

BRARMDEHE, SmBRIER KT 99% . AT LA S AEH], 10mL & A w] R 20g
DL BB R R A

N IVE T ARSI 1< m B R i R SR = , BAE < m A B gk S Al 5
Jr R T S AR o
L 22 YAk i

AN EEA R, . NaOH SNG4 771 S8 s I r A B I, S sl
T2 NaOH . REVETEAA L, RN eT LU SR A o R A B 00 wT LA BR i 1< w4k

TR S PR T AR5 G
\ QEX (VSN

BRFAL BEARN Bl H Al 547 3K
AT

BERA: 2t
AW 010-62332681

LTI :: lijg@sas.ustb.edu.cn, 1ljqustb@163.com

AR B &8 K BAthih & 4T 06 047 ik

L KT

I BE
S I H A

SRR DN E N R viy G & R B MY iy s e el 2 S o N e NN I S =0 e 213
% BB BRI Y A ARAE ) B, S HUBY A B SE IR B R et A, i AL Je B A ek
BRI TR PR AT 204 m o TR A S BR SR A 22 st e R v, Y b R R R () 25t B AN [
HAAAES AR o A I — e i 2 5, T LA I iGR e il , T i ) 45 21 e
PRAWL . I EERR VAV N CO2, ATl OUE VA& R ™ o IXAEBE T LUBE BBy
B oA, 2B R AT LA o A AR LY, P BB BB AR e R B A
FENERR R R, 4nldE, Y pH, AIEANE pH 4 AF T IR AN A 23 185 s N VR 15
W), FRUOR IS REAR IS R, R H s H B T REAR R A A A 0 TR, SRR AR
A AR R [T o bR TR P AR KR o IR R A BRI th 26 20 70, 55— i, kR B A

305



BRI A SN 4 73 1 I R SR AN R], AERIRE RSS2 AR ) S 2 4k, 1948 g
FEo

B 2R G R R, O v IR S AN S8 I, S R AR R I T s kBl o A
ARIFH P HR AL TR 4% 5 S AT A1 431 O B AR JEORE, th A AR £ R R A — i
BT,

IR E(EN SRR & iy /e o Rl VAR DG SYAN = Prgn oy v 1 1 S SY A R P 5
AR XRL Y R LR 2 SR A A HAT R BT B e A SR R IR 2K 00T T
& BT KT

W PEI ) FEZE Ay (2 80%) s ANE TR BRI AR, &1y Kl B R HELE R AR I
ATRTSRIAE AL EA AR Z AL AL, DO A P RN DA U Jishs A7 201 i, AN T A
WG TSR AR TR s A, 30 SR A Sk 5 R A% . BARIX— VB VY
FERPRY A RAT IR, AHL B 27 Wt O B INAE v, BAT R AL 2803
* SRR

AR ik 5 7R 7 2
SHRTTX

PERN: MEF

PR HTE: 62332689

LTI : yypfree@sas.ustb.edu.cb

AREXNBFRREY R BB TR T ERLRE
& )& s

PRI
&5 H &

AT X6 H i et (6 — PR SR AR e B U AR A S R AN T R A AE AL S KU B
TR AR AAN A ), $ P XA AR A J 08 Ak B3 7K 1R T3 VR AT
I L BN e B, O FE AL, RIS T3 T LUAE H i AR A ) 5 1 s ] 25
FCRISAT T AR S B s e R BRI PEOK AR B RERE, IRzt 2,
ARG VG SR Y] o AR 7 10 3 PR A0 I I8 2 R AR A X P A S 1 st ) IR A P 233

306



Bl TR A AR HE RS2 A, R4 L BN P N IR PR S b s R RITHARLIX, H.
HEOE A B B 5 DA IS I I 4 BT 8 N PO P S 2440 s N 8 PR AR, 80 P B = P 1
EZNSAA 311 I o) e 7 = 2 | IV B o O N Y ST S R S e v e NG ON ) e
T, —J7 AR G, BRARIRE A S N A% 60 80 ) G, RIS B s O A B 285 ) P 0
RN AT BA € ORI, 53— D5t i TS A IR S s S A, 7T Bl LB
FEIR N s WA I, BRI, S8ROR[N ey At i £ A A A A0 J
IV G AFAE AL BEA R I A 2R AR URE A ) ] SRl v e 2 0 25 oAk D T 1 38 At o

IS S T & PG X R e S S SRRy /N B BN 477 N P G 2

SEHE I H [ AR P K A AT AR O, B BEALLE L AN G R RS A
GRS . H T I E BRI TOMERAL, A DURIH B4 I TliE 2204155« ¥B 23 WA
RATESMHR LA R R
& 2T KT AT

VKA FERA 0.4~0.8 Jo/MUK (B HF 9% . AN Lok e 3 IH 2%).

AL, AT DM K 280 b PG 38 3 [ FHRRE, X T P 505 QA7 AN ml fil
HRE o BN TK A, X TR A BRI L G Tl T K A ORI AR A
Tk 4 BEAE PR EER A H 237" ks, AN T 5 KB .

* 5T

AR R AAN [F) b B ) T2 SR AR PR IR ik i 5 /E 7 2
L 273 Y5

BECRN: I

PR TG 62332689

HL - B4R :yypfree@sas.ustb.edu.cb

4 RIRACSR AR R KA R
® RS
PR B
® 35 H it
AT E ST L O R B A BB B, AT Hea RO, ok 35 51

307



TET N i A i 28 B e e 11, RN BB /KA E . S, (AL B B A T [ 4
FEWRIRAS s PRAUE T BB AR T BV AR SR I, DRI B 00 % ) T A L PR A Ak 6 TR T B
PEACIEANRTSE B, 3 1 B A ROR AR, H8n 7 K 5 i s B E NI, $e 1
e AL HELBE RIS
IR N T A A
PR PR K IR TIUAR B = A Rt 21 AR A S AR 0
MR BTG K EAAL B . SAARHE R R H
HEAGAL B 1 AR IK AR5 K B IEFR AL BE
AEAGAL B 5 75 7K AL BE LA ] A
S N TR S 2 A BRI 1) & g K AL
BT KO RS K, HRihigaK, BRI In TG K4
AETTKEARE 5K, EIGEG5K, G780 L5 /K4
WIITRKENE S BRER, ARRERE A 45
< N AT HR Gl A K )
GRENEYINIOMNLL (5 I LY/ N [EIVAEE
& Z TR KT H T
VKA PEREA 0.4~0.8 JO/MIK(RAE B . N T3 B 3T IH 9%);
K 0.3~0.6KWH/M /K (5 FR AT K Z2) o
* &R
AR LR [F) b B ) T2 S & AR PR HOR B ik sl 5 VR 7
L 735N
BRN: T
BERHLIE: 62332689

HL ¥ I 4H :yypfree@sas.ustb.edu.cb

AATHFEE N ABLEMRES R F) >R FHAR
* R BS
)

308



& B &

1. Mk

Bt AEMIRZEH FARAr . e SR8 AL, SR ORI 200 280 dUilhin, i
SN ZAETRE, ARG BGRB8 EY, BT, A5 PRIEE. JbatRHE R
FRER M EYR MR AT Bt MR AW, SOk T e R AL, LA RSN S
g P

W BEARIMANT WTO, (R IKE G o B2y Sy BRI i 777 it AR ]
i, TR T sR R, PECT BRIEAR IR R, AR AR 2 W S AR 7=
AR G D E R, XIS B R A MR R THLB Ak i, M
REFRE M fEH CAZBANMEEOGT:, SEHK. SEme, Sealih. SE RIS IEE
AEREAANTER, TIVER TR, YRR E I 5% @ s es . Hir,
PR AR T B A 2% A0 A, B TGS A 10 45, 20% 2 — AN FRE AR LY
i, P, WA BRI, st o) i

2. T H BKE AR A

ATH & E BRI H , FARAKCTPAE T E e, B S KRR (1) Bz ani™
B O 3 BRI LR (2) Ap= 25, SRS AG R I [ A R IR A (3) 7=
PERER, FEAIAE A L R RORK . AHUE G, A MRS (4) PR
%, REWS SR, (5) FP=iafrZ, k4l Br. 464 Bt KRS Bt SR =K
2, BARIEERCTT BRI A 15 ASBU SR, BRI, ARSI B b b AT
i 45 FA L.

I H N T

(1) GOgmde. SORE. SO, 07K RSER ™ M A 4

(2) Zedh, AR, TE0F. ARG X I fRY

(3) AN, ARSI
O 2T KT

2007 £F 1 31 H, FE Al T FBESSE 5 v sp R AR A P, X
WRAETEAK 3~5 FE I, e R A MR MBS E N R AT T 100 127TH6t 0. AR 2
21 R PEABH Y, A BRI 25 R R (R RIS, AR TR Pl 2 TR A
ZHH T A0 AR AR 2 (AR EUR R I O BRI LB RORAE T IF T I KT T

POl BB, Was CERLARRAABETE. KA BB

309



77 Bt ZEMIARZS 1000 AR ) B 4508 1500 J1 7T, HOR$EBE 800 J1 7T, WMahBi<
400 JJ7G, FEBRATRMERE . WRHE. NV TR BN, BHERHT R, &
Ky, HHE300 B )by 13K AR EUAR 1.0 5o/l CELARERE, B W IH . Bl
55 NI KHLS ZR2055), A9EEAT 2.0 Jroo/ml, WERLE 1.0 J3oc, FANE 1000 J37C,
SR TR

BRN: DEH

ARG 010-82375661 (O)

HLFIRFE: gongaijun@sas.ustb.edu.cn

A R N BRE 643 S Ae AR A

& 78 Sk

G|
& 1 H f&j/r

BEAE BRI A, TR O SR BEAE K = IR, BRBE LR A NS R A i 55 Ak 2 Ak it S5
I FH IEAEAN T 7 2097 Ji , DAL e vy 28055 577 Hh R v 240 AR 55 /N KB HG Tl A 5 I FH Ak 1) 5
T Pl I R A A () SIS A E R S R BTG L I, RSB AR AN AT DA SR TG
PR G R G AL, 1 B &R R O N A T A HUE AR KN DhRE, X
R RS 77 8 o A e /N ke () b AG AR 7= 25 5 T A

WERRHL G R A IR B T/ RS, MU AR IR A (7 RELE), 1 Hm 23R 1)
AP @RTEANT 3 gl), WK RFERFR AN T, nTRAE 5 ORI
H R IR B 40 g/l Zidy, MITRORHE @ T AR 3k, W T AR . 1 Ak, kAl
TESEI e IR AR WL S (P 2800 b, 28T Rk T et 3T e i 92 10 1 AR/ EK
o I REFREORIAE I, AT TR /N EREE A T IR IA B T 40 g/l, AR T E A AR
SR, IR RS AT L .

I -

1 LEIKP=FRE T s /INEREEAN AT DA B 2 B R A b o R AN 22 44 B 48 55 (0 R T AP

&}

TR, iy ELIE AT R BRI AR PR 25 5 S R BRI o B AR /K™ TR A T L e
R /INEREAT AR ORI, (ELFR R AR AT e 40 A /N ER R A 2B ) K, R H TR

310



AEENE SN Gl HASED B 1R 2 75 2, X5 T AR A K7 IR K B 5 AR AN AR
ARFE AR T LA g K 7 R T b %o e A P 3 /N BR T () T 5K

20 IREEORAP T /NERERIE AT LLBR AR 25 bR AT WL e 555 5 B AL &4, IR mr A
W2 B 2 B 7K o R B e, X PR 7K A IR GRAIE K AR AR 28 R e IR~ 5 e Dy T vl AR —
AR b B AE AT RL A P B A T .

3. PRAE RN : HAHR E S Se R R 7 /N B Ak, B 3RAS A 4 T 4
T RNBRE T« /N BREE SRR & (R g i, X 5 O R T 24, B —
FBCAE 100 5 400 SET0/ T 582 []o P /NERER S A 2 Bt AR e B drim e, 14
NIRRT o N BREE A 1) NSRS 1]

4y EATTETEY T A s AT RANNEREE AN SR O 22 . TR SRR
BN RAEEAMEE IR BE TR (3RS0 0 R H 25 A it R it B A2 7 S, 3R]
AE e AR 1 24 T Rk A A A AN IR BT AE 55 22 T o
® ZF KT

B ARG KT (B i, A D AR AR B i RO B 1y P i B R 1, 5 MR vt
FHEE, NEREEE FRUME I AN, [FRER A DA )0 A+ NSRS 08 TR
fRREEr it e S35k, /ANEREEAN A AT P R A IR L IO 3R L N R R R RIE T bR
S5 BB IR AT R 3RS N RN T A i AR PRI AT, SRR AR
P24 ity 389 1 N A RN A 45 22 I o B SR HY (R /N BRI TR &5 A7 — Pl T 2
() e A NER AR HEZE P2 N (CGF), BEBERATBR TR, BRNEBI#H, G414
T BT T g A B i iPEHT, SCREAEBEXS DA — S A AR IR EE 5 G AT 3 1) ot (14 i
N R (O I E IR N R RS 0 Se Wi aw il P-4 0 R I S DR R DNG RS LAY
oA HE Y TR TR, 7 3 1 R R IAT ZEABAERT 7 i, DR AP v 0 A /N IR £
FeEE TR T BEAE T ) B BAT I K

PR FAL: 370—720 S5 T

KRBT R RS TR 5—10 A, BEAMREREEARL 10 3277K, Bigrdt 6 LK, 1R
) 5 R, BESLDT BT /N TR 35 AT, WIBEZER 1050—2100 A . B8t 50 J17T/
W, ik 250—500 J7 G,

NESRAE R IR A E 5—10 A, REAEIREEAIR 60 T, BigRiE 35 TF, iR S
Ko #5820 Jioc/iE, vk 100—200 Ji G,

ARG RIS AR A, IR, W ARG R IRE LIS THEE 20 J7 7T,

311



*51ETTR

FAREEAL

PLALFATTIR I L 1K) N R Rl o

PO BRI BRI R R R AR

R R AR AT AN R, BEAT N EREERS TR IR S S HR A BRI

JRR AL ST AR AL 1 7.

FRCRL A L 5 4 e L XU 2 B

—H BB A%, ATLAE 3 A P sE A A
L 373 VP

BRN: H g

BRI 010—62333177; 010—81879600

HLFHBFE:  haiyan@sas.ustb.edu.cn

5 m iR E A MR W3 A T A EH K

& 78 Sk

G|
& 1 H f&j/r

MG MBS ER Efh OB AE R Y, T A T WA, R
AMEA R E TR, o] BB SR 0 A K RIS e . i BB S &
BTG i AL IR BE I DI RE, 78 B4R 7K™ FRGE RN B85 v 38 S AN AR AT Al E LR 1 N
st 5.

I A T AT A2 D' 40 TR A FH 255 S A SRR T

AP FRAE . ATEE SR T 30% 20 A, H P RTER RS S ST s, e TR B
FIRAER AR, R CAek s K . & 10 == FH/37 5 7K A4

MBI IG: TRV G fa i e i MK & . & 1~4%.

IR A, B, BN TE IR B BB RS B R BAT I 2 R AR
. H&E 0.6 277t

WWS2EFRGE: WhA H =g n 2~3 A )7, SEr- iR AL 7—22% . WA HZHHE 0.2 A7,

312


mailto:haiyan@mail.rcees.ac.cn

JH 250 ZT1/4H .

AOTAFE: A RTE RIS 1.9%, RN 0.57 Jo/H . SWAEKERER 17%. &
WA, A BUE L. A 0.4 = THH.

Bl e 2R 150 70, 255 25%, [N T 5% % SR MU ag
O ZTFRE KT G

SEERE A AT AN DG AR B A7) 5K, AH TR S RIS 7 H FR 'G5 40 40 Ak P2 42
%, AR T BELUERFAE 30 AC/TFLAN, T TAE R RO . Dy k3Rl 2 e G A4
P U T I SR E, AT E T G S AN s A, T HAPR T B
BT E M ITVE. —MEEIR 5 KA, AHEDGE 4 s 4k B2 A ) 50 14/2THEL L,
AT T ARV SR AE B 15 0 BT ot A0 B BE RS T 20 A/ THR)— (5 B L, AT DACER AR B A
KPP IRIE AT N

PEBERUL: 30 J37C. AT EAERERIELBEAE 25°C LA_EJFRERSAT BRGSOl 2 1000 ~F-J7
Ky B 20 ookt MAEYRIIRICERIBh LR, WiEE ARG . BAMEEAE 10 JITC.
L ZE (VN

PR

SRALTRATT L L 10 45 0 T BT A

A G AN I R R G B R bR AR

AR ARG AF R B, BT S M R IR BOR R 3 5 HEOR A SR

BRFEALE S AR Tda iy e,

R FAE 5 BT W
L 7S VN
KRN B i

BEZHE: 010—62333177; 010— 81879600

HLFHEFE:  haiyan@sas.ustb.edu.cn

A% DR R B LB R 03 A P kA P HR
* R 415
£y

313


mailto:haiyan@mail.rcees.ac.cn

@I H A

ZLP BRSSP B ), RS AT RS 35 m U A AR A i R B, RS AL — S A
FRIA NI PR S LT T LA A T SRV A N e S A

I B AR RN I K IR B R

A DA R SR IR AR 77 3245 LR i e B Jsoet, FEA ity BE 2RI A I AR Uy
i HAT B AN
& L5 K i o

HARE Ny AT LR R AR 5K, AH T BOR 5 R A % 97 10 201 B8 40 P oA B AR I
(OD680nm fi6-T- 30), MULFRAMILILHFT GRS, #ioE T ABE B 788 40 IRk T 20 e B
S KRR = AR MR i 2R LA 1 2, ARG 77 I 2% BF OD680nm 35 %) 100 LA L, #J LA
IR KPR REAT o

PR 370—720 J1 70

KB K R TRGE 5—10 4>, BEAEFREERR 10 LK, Bt 6 S oK, Bigf
JAS 4 R, BESLITEERT P LLRERE TR 35 AT, WA 1050—2100 4 fro 898 50 JI70/
W, ik 250—500 Ji G,

NS R FRE S—10 Ay, FEANEIREEARIR 60 Th, HiFRE 35 JF, HRFRMAM S
Ko B 20 Jyo/iE, ik 100—200 Ji .
AR IS I A, BRIR. R TAEG . AL AR 20 J1C.
*E1ETR

R

AN A L N

PEOLLT I B (K B R 5 R IR IR .

AR ARG RI A = U, AT 20 e RS R AR 138 S R AR A AR

JEAREE L BRI NI AR T T

FRAR G L 5 W L X7 2 AL

—HBA R, ATRE 3 AN H W sE RO AR A
SHATTR

BRN: H i

BERHLE: 010—62333177; 010—81879600

HL 748 :  haiyan@sas.ustb.edu.cn

314


mailto:haiyan@mail.rcees.ac.cn

2T B b

WRANIE S5 A R AR A

& 3 H fajfr

WA I 5 S AR AV A O A 7 T, LA 7 1 S i RN Bk Al A 7= [ i RO AT iR A
EH EEIEM .. AR RERE N Z G ZEREY . 2 8 IEHINEIER L
RGN E ANV HE P 75 58, AT B2 A7 R B SR04 T 9 AR (5 RV B RIRAT R4
FE R T

AR B 5 12 S SRAAE A BN I 55 A T PE RO B (R AR A S0, T R - R - 2
ST (477 P

SR RV L DA PR 7 2O WA -G -3 B A 7 AT SIS I e BRI

SRR RS s AR AR P S G, TR P AR LA L S B A AR TR

ARG B AR PR S SR AT T B, AR BT R S T
L JVAEENc

AR A AN B 4 ) A 7 P
SHARTTH

WERN: B HEBOL TR ST ko

Ik 2 HLE 010-62333733

HL T-Hl4 . tieke@public.bta.net.cn

AN LT R S Bl B R 4

& i B fJj A

BEX) CSP (BRI REESL) AR B T2 i, @ar 7 HLHI TR g I ECH B I IR R
T RARSL, EE WA TR I CSP A= S A RS A
ARG LR E

PEPEAT B B BT B BT ) A I A AT B

ELAIVT RIS 5 S SRR LUK, S R R LR ORI, AR S B AR PR I
AT B 2T IR 5 2 7 R

AR A PR PR A NIE R YO, RAE R BUNASTE . YA 4

2

315



T 2B Y SR T S

AP B AR PR SR G AT AT B, G A AR R AT EAE b
L AR5 Rl

A P A 3 2L A 7 e DA B A B LA = T L G s R 0 A 1 A L
*H AT

BERN: BB TR ST ke

A HLIE: 010-62333733

Hi T-HiB4f . tieke@public.bta.net.cn

Mk b B AT RN AL

&1 H fE

HAGRANYIR ™ e BAT R ARPUR. A SR A, R 54, . i
Ky RISEHATHVIBER . ARIUH 787076 18T ANER A it A7 2 o 1) 4% o ke ) AL
JE N AE B ST IR B RS . AR RGN EE hRe i T

NPEE L ARSI AN T, BT A NE RN RS B NS RS S

v RS RS TS B

SERTEHL . PEALRER R AL ThRE, A R B EAT =, S RV R R, PR
RIBIRRE

FL B B o ARHE S T RIS T 2, K7 il e RS TR (R R AT 4, DA Tt P22 A
P,

R TR e R B A5 R, ST 28 P2 3

B R AR S IRAR B, T A R AE R
& N

AV B2 ot P AE FNTE 1 A B
SR T

BRN: BREBEH TR ST Ak

ARG 010-62333733

H 7 HE4H: tieke@public.bta.net.cn

ARG A IR E R RS
& B i

316



XN AR G AT PR ST (MES) AT st A= kR8s . f kv Rl ddls |
R R ARG . R RIS . PR S AT e . A
SEREMBAR S Bl rohae. BoICE=pll, RS A- RS (PCS) MM, 5
AT (BERP) REMEE

L JVAEE RN
PR AN AL P RS PAT B (B ) R S L.
SR

RN BRI S5 T 2800
PR AIE: 010-62333733
HLFHBFE: tiecke@public.bta.net.cn

A TBISEMEGE FREZ M S )NRME RS

L 2= ply

SEIAEAR A FEAR A, ST A P A T BRI S . AN E DU PAT R
R4 (MES) iz, KH Web SIBEE/IRS 4 (B/S) 7o, XA Hdlm gt AT &
WFI T, O B PR PR AR R AR o AR R G E 2 RE T

BT BRI A AT e AR AR AR R ARG R AT
LR R SN A Th R 5

BET 0] B 4 1K) 22 b Bt 4 B v

EEXE 2 R0H 7 A C A RS R T B« B0 45 0 RN B 22 A (R Th g
L VA EEENES

PEERT T B T A e e e S A AT
SHARTIX

RN : B EAEBE TR ST ke

A HLIE: 010-62333733

HL T HEH: tieke@public.bta.net.cn

Mk B4 F IR R4
® 3 H i
RIS A I il 25 OB AR R SR A B RAT IO AR T B, 554 T
BRI S IR Bl 25 BT EOT 7 BRI RIS IR T L, U M

317



TG BT SR A B AR R G E DD REM T -

WA E I RE: WA E R, SR EL RPEH., TTHCE R, MRE L 4i R R
CE . Kz,

5 R EMPSE i Diie: AR TE DR, THRIEE, (F R HRERA IR
T HTAE

AL RIS BIRE: XA () R 7 B 0 2% R4 TSI I B

LAMBRGHE D IhRE: HAERG. ARG 55 ARG R SR

o FH v
AR AR 108 4 B o B I 2% A L
SR

BRN: EHEBOE T RS 2800
PR ALE: 010-62333733
HLFHBFE: tiecke@public.bta.net.cn

MR A LS BB B IR £ 4
& B i
FERELAE IR, AL JsORHAE . FR A R 2 DL R AL 2 TR R DG R A
WA, AWHMEWEZREHIE ™ Mifiok, L2 AP ARG 72 AL AR R,
PA R Bl a7 R S I A AR DL IR LU I RE 7 AR, 7% ALORL 1) R
i, PEAFKAE S R /NI DI 7 AT AL B

L JVAEEREN: ]
ANV HLAE P e I SR B
SHARTTH

BERN: EHZERHE RS RT F800
BEZA IS 010-62333733, 13601171608
HL T IE4R : tieke@public.bta.net.cn

A FREPITRAGERRT R
S0 H A
SR A R (VLS A T 21 SRR B R 4, T FLE A 9 R 55 S
R LR IR, PR TR T EHRSE, MES Mkl AP A

318



L RS, WA, WRHNERSE R ThRE, XTI, R, WA IR T
A IENAE L AE R4 ERP 404 RGP & T RGATIERL ML RS, MES
¥k B ERP REMTHINE R TR T RESEEHIRS, NSRRIk 4
PSSR, W ERP RS0 N MR AR 7 SEBRAR B

HATE 2000 FEFFEHBC FANEA MES MRHIFF E R RGN, H a7 nl AR AL a4
VIRRUZEAF UL AT B IAARG . Ar= i s B, AR R H . AT A A
FEo PR, PORHIREE . RO R TR v AR FLAR AN A A
TEEH., BRI R RAME DR HLEPAT RE (MES) LA %
L AVAEE RN

ANV AR AR = A AT RGEMES) T R Sz H .
*HARTIN

BERN: BB TR ST ke

PEAHLIE: 010-62333733

HLFHEHS: tieke@public.bta.net.cn

319



e EATRE R E R LR

— R LRI YA RIS A MR IRIE BN R AT R

L =R

HORDEL L
& 1 H fE

P PRGN LA P URE I UE—ELRAD R o & AU FAT IR R /N B A4, AR A A A 11
SRR TN S AR AL TC . FE it FrI GRS 2 AT, HEshA& Ak
PIB. AR SR R, R AR - e AR A T . 7RI
— M A SR R A, R RO RE E R T BRI R R, UGN
KA S A T THIAT S, AEAK s R 2R i, DRSS IF I T S0 . 7EgK
WFFUAI, 2 B U AE 2005 R BN 10 123678, 1 HATE R — RN L 12 {45678,
[ ) (R SR P KR R R AR 32 ) vt L JE g KRR b SRR 5T S KR, )
N R SCRAE o Forp— A DD REAKBORL R 5 e P RE T4 SN FHIF I H AT g oKobt
WFFTITH AT

SRERFAZ AT 973, 863 KM GAE. HARFAEEAN M FHEESA FIiH 55
F RGBT W R, B 00T A RO IR E R E, SEEL T 2R ES M —4E g
YOKAPRHE T4, RSS2 R0 T BOSAKRARHE TESN . G5 IEAT T RAE, JEX HA KAl
B EVERE A ROGBUR G RS S AR BIPEREEAT T RERRERN MRS, R 2
TERRAIKAE B ZnO UKBEF RS2 b AU IAT T B, HARR M e R A 4

LSGH T ZnO FHB2% ZnO — e R HI % 5. SR TRDIRNE, 7RG
ZAEF, WEAFETZMIhH% T 40 ZnO 2 In. Mn. Sn Z5B7% ZnO 40Kk, gk, 4)
Kb AL AKEES . DUERIRG KRR . KRR UK 2 P S S5 9 KRR
ST — 4 ZnO KM BHRAREL L A TSR RGP0 malg . 75 em.
Wil Sy T TR o #5752 21 B FAT IR BE VAN, Dk A1 A i e b 4
WDKK GER R T VE T RBED , AU NG RIIETTR R A 5K, T HA S
BRI ZnO GKAs (116 30 R A8 B bR 444 3T Chemical Physics Letters (2003,
375: 96-101) L, w3CH5 I 60 Sk, fra)izIT] 2003 5 2007 FE4 51 HIFT 50 42N .

AR T A B AR IR KL . RS VU IR K B B RO R T
RIS S A AR K I BB, 1T 45 IR SC R 4R AE Chemical Physics Letters
(2002,358:83-86) I, #fh 5| AR T 130 RiKe HIOCOKIANBIE T — 4B EF K S5 1)

320



TR BEAT 415 T i A AR K HLEE, W83 T — 4 S AL B K AR A7 AL R R e 4 L 5 3
PERIRL RS A K AWy, RIVAEK R E AT, H5 FA0RS o 5 10 5 1o — 2

BRI ZnO FI In-ZnO KK )2 #AT K. A TEM Xf SR 9K 2 doss 42
AR AR 3L, IOy ) e AT LR, I oS4 H A B AR R I 5 . 4R
AR W] LUK S A0 K RN R A5, 0 B AR G R (MK AT, Dl T &%
B 7E 20 K 2 B EH 3 (1) 24 2K BORL 5T 5o A0 SR SR R AT S E ) B 25 (K T J. Phys.:
Condens. Matter( 2006, 18 (15), L179-L184) I, #¢¥F A 1ZIAT] 2006 41 15 2% & 3 (Top
paper), fEAILAEESLA, JELAEE LT 22 55 Top papers W56 3C M — iy o A 5Y A 5
SR o

45T 20 ZnS HE—YEGRRAIEL, BRI T VUERIR ZoS GRS KPLE, FR
FOA IRty 32 T7 FTEAZ RS T AR S A KBRS R 2 R 32554 1E T ZnS DUEHIRSY
KM EHICBUR GERE, RICH KA ILE ZnS 9kbkl R AE RS 4.8~32.8nm. %5718
Sk FAE [H bR 25 44311 Nanotechnology (18 (2007) 475603) 1=, 7EREJGMIE—NEEN, T

S.ANAKAE B ZnO DK BEFI ISR Y IR T BB . RANRE CVD PRl v
Dyihiles 7 2R KRB AR M, KK G Bkl 4 7 KT — 448K ZnO BRI .
BT T K IAR 5 kvl R SR R e, L e 4R A B AR I K S LU JEE vl 344
Alem2, ZnO BAB ) A 5k H it 5 Bk 3] 123 A/em2 . R VBTSSR & FAE Carbon. Appl. Phys.
Lett. %[5 B 2 44 T Lo WHEN 2 P 9K BB AE S N e 2 e Bt A, Bk
(13 5 SR HL UL 8 B R v PR B80S PR B v T BT R ARk e AR R

SRERBAXAT KGRI TR SR T T S5 P RS CHARRE ) —A5%
1 3 (2006-052), SEMCL 1 #8, SEEHRES 1 &, KRR 80 RF (H SCI 40
Ak EL 3T 20 &%), FEERUR K ELE Appl. Phys. Lett.. Carbon. Advan. Funct. Mater.. J.
Physical Chemistry C . Chemical Physics Letters . J.Phys.. Condens. Matter -
J. Physics D: Applied Physics. J. Nanosci. Nanotech. 55 [F Fr%0 44 BT 1, HIfi 12 Tk B & H)

(AL S D o RRBEFURSCP I 4 FAREMEIRSC, TG 300 Rk, Hisbs i 130
o
S AT

BERN: 7KK

AR HLIE: 62333113

HiLT-Hl4f . yuezhang@ustb.edu.cn

321



—FRHEETTRARER B AASEHT 4

L R

BAEL
& 3 H e

4k, T BT HRA &R B R ZEAANEMNL . NITI 2L K% BIKEE2, I
L2 KAH, P nfs IR, W DR BE A AR, Bl H TR I HY . NiTi 2
BN LCREAN, nI DA A it s)), (RAcHE B e A A e, JFH, HAPoR SR Ni
B g R I U N . B K G 4r 2 DLILO S R AE AR 5k L R PE RE A T AN A 22 0
NiTi 22145 N BV k. I H ATREHITE BURE B ARG S22 L 3 28 A7 Wi B 4
ok, FUIEE, —J B KA S L AL 5, MR BB, I 2 K2 BRI
TR H AT R B KA AL S e 4 TAkAR A &S, W1 BetallLF1 BetaC %%, 3%
AR I 2 1) S B 5 SRAEAT S0E o DRI ot — b L P PR B8 5 T 2 1 B BK B & 22 CAIAE
%o

et H TR Y B ARG 4 22 1 S 3t T R R 1 2 R R B A R B 1 B B
B, AT DABUR A YA A PR ZE 1) NITH 22 AR ANKE B3 St 11 B k& &, Al
SCUAHC B (R 1R B R ey T RN 4 R 9 2 A 4

KA R LR R A SOReoy FO i 195 4 56 F VST s o e 340 A0 1R BE
&, ARJTHHAT IR R, JFRHAT R SR IR, R RA e ERME R G 2.

ZRE LW HATE MR E R e, BT AR, RS TR RIEE,  “—
Tt b T B ] B RS, T DR WA I S e 200610113509.2, LA HIE IR ]«
2006.09.29, L HATFH: 2007.03.21
& BT K5
MR KK, HET 0% A7 R4 2 1A 8 1) . G 5 LR 1 Js B 5 P s DR A3t
FIKE, H TR0 22 AN R AL 22K, A5 B TFSORT B  BDRE . T AT SR A el 4
KA, SN R B, AE™ SR BN A=, BRAE— N I 2 25 8000 JT, M
MBS BT 172, BT BRI RNE 2510
SR

BRN: REF

PR HLE: 62334720—8023

HiL T HliB4H . xpsong@skl.ustb.edu.cn

322



ERBBBOUBLBLIAMHNELFEREE LD

& [T B Sk

WAL
& 3 H e

SR URARS G 8D RIS R FHA R R P KRBT, JHE—E
LR S Tl P SR IR RS R I BB A 4 I JLAESR, Bk B B RS I R R T R R
JES FEI—AN R, SRS E BV A S RSO W RE . ARG ARPRIAALL, Mk
&R BT R IE . KIS ER R (2%~3%) M RLUFAOTR B 25 58 th Al o . IS il T
HOEEPERE, (A S MBI ARG T HT . B2 S B AT AT 21 T R A2 1
N o

ARIFH IFR T — R 5B AT B T A= IR e il i R & A 48
PR L 4 2 ST A MR S 4 R T 2

WAL, HETRG. ARE. MARG. WHRGE. 2504, 2250
ERSE TR, WRRRET A, H RS S B UEIE, ] LUK 22 5 e
gekick, SCHLIELA T, VIR E BRE TN R, ORUE L KA R R Bk I s 4 e
i

TR R BSOS LU 1R 4 5 F R s R i A I BE A 4, ARG KBRS
G4 g 2 AR I AT AN LI R P, e J 22—ty F N TG 2 A B 1K /AL, AE B
RS SO, ARG A U B LA ) R ROR BRI G R 22, R Y
AR E A A, A6 N G VA HIA Y TP H G R B, AR
Fe R JE L A AR 4 SR A L & 2 AL

BOARRE R 4 22 v LAE R A B s n s s B (M 8 22, R & & ml LLE A R
TR AR BETE T R ) B AT S M e I S SR R o WMLAR S [y 223050 1-5mm/min, ¥4
KR IRV FTA A IR G R IR 1-5m)s

CHE LR k5, BREEE, PRER, KX, FAK, “—MEEEmamEasmes
BRI ES IR B 5 L7, WERLH HES: 200710120355.4, L F) HIE I ) :
2007.08.00, LA AJFH: 2008 43 12 H.
& 2T KT

AHGEAR O A0 5250 5 S 4% 4 8 B 078 4 22 i 1 RN 2 I o A B R
RRGEE, WIGAESR S BB, AL N A R LA 7
G R B 42 B 22 G SRR, BORRIR, PRIV VRO X 5 R A R B R, A PR A
(7 TR, ke FAR Bl 2 R st b

ZA BB R b T i TSR, R AR 0 R A A A I e

323



HA T Z i Tkl

."/’ \

N0 .2//
I Nwwwmwwmwwmwmwwm@w
13 16 17 18 19 20 214

T

WD= 7mm Photo No. = 7608 Time :8:48:45

EHT = 10.00 kV Signal A = SE2 Date :5 Dec 2006 ZEISS

B2 <) B 0 B 22 I

ORI
BRAN: K5
BEAR MG 62334927
HiL T-Hil4% . drzhangy@skl.ustb.edu.cn

324



— A BT BB L H & S IR BIECRY Tk

& [T B Sk

WAL
& 3 H e

Harth R b O T S IR TAESS KR, 545 MmA S S B, Yuikd: 85
EPPRHE 2 DU P Be 5 T BAT 0 W By, FEERINAE: Yok Jm B AR IR o
fE(~2GPa). KMJHPEME (2%~3%) i B P J R 4F B 5 phve S5 o8 A i 1E 72
TR B, A Dtk G 8 B e s FE PR R 9 A AT A 3 1 sk
T2 I 6

Z AU BHE — 28 B SL [ A B S RAL B AL B A R . Z LM R 4 8 2 AL B A
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EE 2 TiAL &4 A8 IR 5 60-100°C, 5% ) 400~500 Mpa.

JRMRE R R AICER (7/10Nb,<45AD it s ARG E P e [l o fl S /b W
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I H e 5 IR B ARFEE SRR R A0 — A% = I 7 el (1 s A1
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25100 i

it PERE TIAL 5 e sl & S kR Lk

DAL
N ¢ 900°C100 h R4
CE W ; \
C 0.2 € I g/m2 + h
MPa %
= Nb — 20 800/992 0.5/1.5 | 0.06-0.08
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GH33A 8.27
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>1030 >12 0.0961
GH169 8.24
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20 >706 >17 0.0821
GH698 8.32
800 >585 >33
20 814 13 0.021 (950°C)
GH220 8.36
800 726 9
L 253 Y50

BERN: 5
BERAIE: 62332192
HLFHRBFE:  linjunpin@skl.ustb.edu.cn
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	土木与环境工程学院 
	低品位锰矿及硫化矿生物综合利用技术 
	流态化还原焙烧磁选工艺与设备 
	大跨度与多高层建筑结构物振动控制新技术 
	新型液压破碎锤 
	新型板框式压滤机 
	地下金属矿连续开采及散体动力学应用技术 
	金属矿溶浸开采技术 
	复合激活粉煤灰潜在活性及提升粉煤灰品质的技术 
	生活污水深度处理技术 
	液压破碎锤 
	安全管理信息系统的研究与开发 
	等离子体尾气治理方案 
	高效节能机械转子离心分离式烟气净化器 
	焦炭厂焦屑的综合利用及其关键设备 
	运输装备技术 
	含溴固体杀菌灭藻剂生产技术 
	EDI水处理设备 
	生活污水净化工业回用技术 
	工业污水处理技术 
	密相干塔烟气脱硫技术 
	利用矿山固体废料制作建筑装饰用微晶玻璃 
	掘进巷道粉尘控制技术的研究与应用 
	矿山岩体破裂的微地震定位监测系统 
	矿山数字化生产管理系统 
	 32t矿用自卸汽车制造技术 
	超轻硬硅钙石型硅酸钙保温材料 
	预均化湿法生产低标号粉煤灰水泥 
	新型隔热耐火砖系列产品 
	井巷工程特大塌方治理综合技术 
	复合式锚杆桩地基加固技术 
	公路危桥加固综合技术 
	利用矿山固体废料(尾矿、废石) 
	大型深凹露天矿高效运输系统及强化开采技术研究 
	高效节能等离子体静电烟气净化机 
	高效节能等离子体空气净化机 
	环保型沥青软包装袋 
	氰化尾渣综合回收有价金属技术 
	 
	冶金与生态工程学院 
	电弧炉炼钢合理供电技术 
	镁基铁水炉外脱硫技术 
	烧结矿优化配料技术 
	洁净钢生产中精炼渣控制技术 
	连铸二冷配水模型及自动控制技术 
	钢中大型非金属夹杂物分析技术及应用 
	锰矿石高附加值深加工技术 
	热压合成新一代镁阿隆－氮化硼（MgAlON-BN）复合耐火材料 
	煤系高岭土合成SiAlON体系材料 
	超级电容器/电化学电容器 
	铁水预处理脱硫技术 
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	纯低温余热发电 
	隧道窑反应罐法直接还原炼铁新工艺 
	活性石灰生产项目 

	机械工程学院 
	锥管、葫芦形管拔制新工艺和设备 
	冷热型钢的高速锯切技术与装备 
	金属－耐材高温复合结构热－机械行为研究及应用 
	板带粗轧机轧件扣头的治理。 
	管材成形新工艺和新设备 
	医院集中供氧项目 
	满载快速抗胶合齿轮研合剂 
	轴类零件轧制（楔横轧与斜轧）技术 
	多功能证册打印机 
	基于生成和数据库的CAPP系统 
	皮肤剪碎机 
	加热炉数学模型优化控制系统 
	常压多功能无约束中厚板淬火控冷系统 
	高速高精轧制工艺和控制技术 
	四辊精密冷轧机 
	提高连铸机结晶器振动装置效能技术 
	多功能淬火机及淬火控冷技术装备 
	钢铁企业物流一体化管理系统 
	节能安全联轴器 
	螺旋叶片轧制生产设备及工艺技术 
	三辊行星斜轧机 
	大型冶金锯片自动修磨机 
	等分分度装置及对称加工工作台 
	等分定位系列技术 
	综合公差自动及手动检测平台 
	精准润滑控制系统 
	压缩机制造及装配系列专用设备 
	高速微小孔振动切削数控钻床 
	经济型激光快速测量机 
	直线型激光板形测量仪 
	变压吸附制氧制氮技术 
	转炉空气喷吹冷却技术 
	全自动热缩包装机 
	柔性电除尘器 
	大型空分装置操作仿真培训系统 
	低谷电蓄能供热制冷技术与装备 
	钢丝热处理炉计算机自动控制系统 
	流化床谷物干燥设备 
	流化床热处理设备 
	啤酒瞬时巴氏杀菌机 
	无水蓄热电热水器 
	焦炉直行温度数学模型的计算机仿真系统 
	金属管状旋流换热器的研制和开发 
	室状炉群计算机优化加热控制系统 
	连铸坯热送热装热过程数学及其控制技术 
	热轧生产中板坯弯曲现象的控制技术 
	软压下技术在方坯连铸中的应用 
	机电系统教学实验台 
	工业机器人教学实验工作站 
	工业机器人工作站及生产线集成技术 
	冰箱压缩机自动生产设备集成技术 
	高粘度流体的管道输送的减阻技术 
	聚焦辐射式烧结机点火器的开发与应用 
	水煤浆工业应用成套技术 
	基于CORBA技术的远程在线监测与故障诊断系统 
	分布式远程设备在线监测与故障诊断系统 
	基于网络的大机组远程诊断系统 
	基于无线传感器网络的轴承温度监测系统 
	生产质量建模与过程监控系统 
	立体停车设备 
	轧机工况在线监测系统 
	磁感应接近开关 
	附着式轧制力智能监测系统 
	高精度液压冷拔钢管新技术 
	双轴椭圆高效振动筛 
	板带粗轧机轧机件扣头的治理 
	金属—耐材高温复合结构热—机械行为开发及应用技术 
	板带轧机板形控制技术 
	GS煤气高速燃烧器成套装置 
	液化气/天然气切割与焊接机具 
	水煤浆工业炉窑燃烧与应用成套技术 
	KD型全液压开铁口 
	KD型液压矮泥炮 
	大板坯连铸机力能参数和力学强度研究技术 
	转炉炉壳变形及寿命判断研究技术 
	轧机效能判断及改性研究 
	LZG-XX-HL 系列冷轧管机 
	冷热型钢的高速锯切技术与装备 
	高强度冶金机械链条 
	机电系统教学实验台 
	工业过程废热回收技术 
	高炉大修项目的可视化管理 
	钢铁企业生产物流优化研究 
	位移等分测量定位系列新技术 
	精确等分分度装置 
	高精度对称加工工作台 
	大型、超大型零部件孔、面有高位置精度要求的 
	定位加工技术 
	不锈钢生产准备机组 
	轧制过程力能参数计算实用软件 
	H型钢及薄壁型钢矫直技术 
	多功能锯齿修磨机 
	螺杆、螺旋形管成型新工艺和设备 
	大口径方管滚模成形新技术 

	 
	材料科学与工程学院 
	奥氏体不锈钢管内氧化物的磁性无损检测方法及装置 
	高性能低碳贝氏体钢的研究与开发 
	高性能铌酸盐基无铅压电陶瓷 
	高性能热电发电锑化钴基热电材料 
	温差发电和电子制冷的高性能碲化铋热电材料 
	金属纳米颗粒分散氧化物非线性光学薄膜材料 
	含碳耐火材料的胶态成型制备方法 
	一种煤系高岭土合成高纯赛隆材料的方法 
	一种利用工业烟气湿式固碳法生产微细碳酸钙的方法 
	胶态成型制备氮化硅耐磨陶瓷的优化设计方法 
	一种用钛铁精矿制备光触媒材料的方法 
	一种提取利用锡尾矿中的铁制备纳米磁性Fe3O4颗粒的方法 
	现代工模具及精密部件硬质涂层装备及工艺 
	高效复合絮凝剂 
	一种高AL13含量纳米絮凝剂 
	含油污水处理技术及设备 
	双金属复合材料双结晶器连铸新技术 
	高性能铜合金线材制备加工技术 
	BKD系列程控变截面轧制设备与技术 
	表面熔渗复合铸件技术 
	特种合金特种铸件精确制备技术 
	特种细丝材的制备技术项目简介 
	石油化工腐蚀与防护规范化专家系统 
	红外热像技术的应用 
	加氢反应器的安全评定与氢腐蚀裂纹的愈合规律 
	材料的自然环境腐蚀 
	材料晶粒长大计算机仿真应用软件 
	大面积高质量金刚石自支撑膜的制备技术 
	粉末冶金烧结钢高密度高强度零件温压技术 
	高级金属加工工艺润滑剂生产技术及产品 
	半固态铝合金流变成形技术及设备 
	高强度高刚度灰铸铁生产技术 
	高韧性耐低温球墨铸铁生产技术 
	提高金属表面耐磨耐蚀的双辉渗金属技术 
	高速棒线材控轧控冷过程组织演化模拟及性能预报 
	高温合金的等温成型技术 
	高温固体电解质电化学传感器 
	高效多能清洗剂 
	高效脱漆剂 
	化学镀镍铬磷稀土合金技术 
	高性能W-Cu、Mo-Cu合金 
	金刚石薄膜涂层硬质合金工具开发 
	多孔碳化钛-钛金属陶瓷梯度材料 
	表面铸渗金属陶瓷梯度材料 
	加热炉用滑轨和不定形耐火材料 
	铝合金半固态成形技术及设备 
	纳米金刚石膜涂层及工业应用 
	燃烧合成氮化硅基陶瓷的产业化技术 
	燃烧合成氮化铝基先进陶瓷的产业化技术 
	ST陶瓷刀片 
	纳米钛酸钡基电子陶瓷粉体的溶胶-凝胶自燃合成产业化 
	先进陶瓷、金属间化合物和复合材料的燃烧合成粉末 
	自蔓延反应烧结氮化硅/氮化硼复相可加工陶瓷 
	人工关节软骨材料——半晶聚乙烯醇水凝胶弹性体 
	SHS－离心法制备陶瓷复合钢管 
	SHS－离心法制备陶瓷内衬钢管 
	先进电子铝箔生产技术 
	新型高效析氧不溶性阳极 
	锌－镍合金电镀技术 
	智能荧光粉制造技术 
	新型环保夜光材料 
	新型连铸用耐火材料——浸入式水口、长水口和整体塞棒 
	新型高炉陶瓷杯材料——塑性相结合刚玉复合砖 
	新型稀土磁性蓄冷材料 
	新型稀土磁性蓄冷材料 
	Y型三辊轧机冷连轧丝线材技术  
	主动式Y型三辊冷连轧带肋钢筋生产线 
	真空密封造型铸造技术及设备 
	III-V族半导体合金体系热、动力学计算机辅助分析系统 
	高性能大直径稀土超磁致伸缩材料产业化技术 
	烧结钕铁硼铸片产业化技术 
	稀土贮氢合金铸片产业化技术 
	高速线材控冷段在线性能预报系统 
	电工钢绝缘涂料 
	高电阻率金属氧化物材料表面电镀技术 
	计算机辅助孔型设计、模拟和优化（CAE）技术 
	电子信息用超细丝材的连续定向凝固制备技术项目简介 
	热电（温差电）性能测试仪 
	换热器整体渗锌技术 
	热压滤制备复合陶瓷涂层技术 
	复合氧化锆电子承烧板 
	电容器铝箔的腐蚀化成技术 
	电脉冲沉积铝化物合金涂层技术 
	电沉积低温烧结制备氧化物薄膜和微叠层技术 
	低温快速制备纳米金属间化合物涂层技术 
	超重力场下制备复合陶瓷涂层技术 
	超低氧压控制和测定氧化动力学的固体电化学装置 
	高效电脱盐/脱水技术 
	原油及馏分油脱镍钒技术研究 
	高效广普破乳剂 
	原油脱酸技术脱酸研究 
	高酸值原油中的腐蚀模拟试验研究 
	高温温缓蚀剂 
	高效温缓蚀剂 
	多功能广普复合广普纳米脱盐脱金属剂 
	高效油相抗垢剂 
	原油脱钙技术 
	重质燃料油添加剂 
	神经网络技术在复杂腐蚀体系中的应用 
	轻合金半固态流变压铸成形工艺与设备 
	TiC/金属复合涂层反应热喷涂粉末及其制备技术 
	粉末注射成形技术 
	TFT、STN液晶材料生产项目 
	高初磁导率软磁合金 

	信息工程学院 
	中医医案管理与智能分析系统 
	知识库建设与知识管理技术 
	企业信息资源管理与数据质量控制平台 
	基于流程的大型项目管理与科研管理系统平台 
	基于知识发现创新技术的专家系统新构造及 
	在铝电解等领域中的应用 
	基于双库协同机制的 KDD* 新系统 
	一种WEB挖掘系统的构造方法 
	一种基于信息挖掘的智能决策支持构造方法 
	基于超声波技术的传感和测量系列产品 
	GPS车辆跟踪监控定位报警系统 
	具有网络功能的车载计算机信息系统 
	智能玩具—AP人性化机器人 
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