Tp) wEBEHE “+—E" EREAUHH

MR LEMERS
W:‘lﬁ#ﬂ Eﬁﬂi<w>

MWRT KRE EH
kIR HE

e H IR AL A

HIGHER EDUCATION PRESS




EEGEHET B ERAAX BN

AR TR ENRIE 5
LB RIS AR A

Xiandai Gongcheng Cailiao Chengxing yu

Jixie Zhizao Jichu
5 2 ki

ET KTE E %
I 0 E£EF #Ism
X At #BINE RaF FEH S H
AR F KA

%%’Hm‘mzz-ﬂtﬁ

HIGHER EDUCATION PRESS BEWING



B HERR S B (CIP) ¥

PR TR b REE 5 HUAR i i S A/ PhRET
Bk ELEE 4. —2 M. —ALAC B HCE H AL, 2010. 12
ISBN 978 -7-04-030565—4

[.O#H- 1.0#Hh Q% M OLEME-
I - 2 - HAM QYL HE T2 -mEF ¥R -
¥ IN.DTB3®@THI16

o [ fi A B 45 4 CIP 048 4% 5 (2010) % 208607 5

EXmE R o SEHFE R w HEET A B FRERE FLF
MR teea RERX K AR BEMH BRAL

HIREZT ®SEHE Mt WIHE e 010-58581118
it H R A TERX SR 45 HH#HRIE 400-810-0598
HpE 4% F3 100120 ] #it  http:// www. hep. edu. cn

http :// www. hep.com. cn
B EiTM  http:// www. landraco. com

%2 H BagEEBEITAERAY http :// www. landraco. com. cn
Ep Bl dbEEEENSARAA WAEKE http://www. widedu. com

Bk 2004453 AR

FF & 787x960 1/16 2010 12 A% 2 Wi
Ep #  25.25 ] Y2010 412 A S 1 K ETh
F ¥ 470 000 E # 36.70 G

A 45 A B T B BT L T G R 6 A L 37 ) O W A4S DI R A
e BNsR
MRS 30565-00



REE N

AHREEEEHE A BREANEM RES | ROPERSHFT+H"EREM
RIFA) Rl E BT, A5 | BT 2008 SFFRILIARE L5 B —F%Ko

A4 P 13K 5 A e HEHOM BB i B AR AE R AR 5 UM i R DR AR AN LA R B9
SRS RO B EROUERE T LRSS B R R, BFESAR T SRARERA
MER2E ARERRAMAREEMFSENOENXCXSME Am EAUE RAFT
BRI MEEHEAR AT TR MGEEARN L ERMRRLRES

2H4NLE FHEM. bt 9 HAM, B TR S HEE AR R TR &R
Fo i AR BAbIE S RE TRER MEOBRSRELZ MBS BHERE TZ MrrE
BEEA MK ASSHEMBNBELE BAFHHRORETEZ ZEMRHERETIE. &
BEHHEAREFEIERNEIBE-,

ALEHNEREANERTEFXENEE B EZ T HRERY TZMAR TRM B2
O RTE J7 i N LA 43 36 IR SR AT TR IL RS -

A BT UAE RN B SR TR& B, B AN F R R R 25 TR M TR T
WEBETHENARSE,



552 RS

MELREF G mE FHEANMLSERARTILENNEL,“TEM
HEHRS SRR ENTERRFA TR APARILAFORBFL
Eamsl e AL ERRN P RARTAEMREZEHE THRY XK.
HAABALERNEIX BAGART LN GER"HA, 2EEEREN
Rk R EES LR EREKT AFAARKTRAANNE 6 E R, F
EAN EHRBAZEALAREEEZEANRA LSRR, ER XL KA LA
REBHEA MHBF ARBEERANARFEHFELIHNENIX T B
LIABERAREBEEAE TRMBRAmE ERAR, ZERALTRAM M0 H &
BARGF AR ARLRSY. FLE REFIFNELAE, FFH .57
P ERABAS R, EARECRAFTAL L AR TV EA B RTE. &
mERREREALE Y TR SRR EREFAFEERR ELE-EE
EEAAE . T.EX A2 LAEFRAFHAZARXN K", KA L WHEHF
EABATHEREMHZ —,

AL ERBEHEBIRERRERF R ELZRCAXREARRERT
R BEEHE R ELEA M ANE EHRER AL EFSFX
HANRLEKLEERPREFETAN. FEHFREAR AAEMREANE
B RO EREEE IREAFIARALE AR LBH B ETZINE
WEBERNEAHIBHBHSE T LN IHREAEHEE, SARINRANET LN
FHHAEIL IR P REALEE RAFHBHE 5 5 EHARE B FH IR
P XX pEMEEER, VR EERRFEM P RERER.

AHEHAUTEERHK:

(1) HXABHEAILEARFEANX R, TN 28 TRARIMK
Bl TV HEA T L ARG Fo ey AT L E k2 TR ERRH,
BAGEHREAARNEEANFMN FHRAFLIL(H ZHDENEX
RASIAN, B ZH" AZEARBERHFTE 13 UL, flln, EHFOHAM
BT MRS BARRE S A RSB A EXDINRRGAALENE
EREBHBRAAEHER LR W THIFRA TRM N R M BF
HRURREIREAMFELEMHRABONZ B TRREETHEN
HURHIYE BATHHEARBLE LAAMRERPITEZF VMRS H
EHRANRBARR GATHABHLE T LN TN IRMAMETIZNE



I E2HRAES

WRBNBENER,

(2) ATHRAEHHETEHANB R, FELHMIMET HEW IR
K BARTEA FLBMEN T HENERAERAF LA E T LA
RR LG, U ARAREHEANEE. ERE M TR TFREHNEIALH, €
FERBEH SRR FEAHEHAR RHAAERARAMRRIR HMT T L
HEETHERENAHER RN P HERANE W RESRKX FESHK
BOESAFHTAEM AR ERRGFERP % ATEAREEER
A THEFRY K AATARHEEAGAXFRHAHEIRX G5B R,

(3) HMHNERAAFTEXEARB AFALFYTRYNEFERAW
mE FEWESIHERSEAEFMIXARWRT., ENFVRMEIRE,
AN, AT RERBRANER M AR, UERERLE AH
AAFHWER, AT EFRAL L FRAFIRR TRER TRHERNF &
EH .

W, AHEZERTIMNACLFIARMERAN L L EBHEAM, 7
BHRAGAAL ,HNE E X FE FIRETAFHLIARGFRETILHRE
AR 30 R

APREAGERE T L HREAAXNAMN WL EAERET FX
B OKFRARAL LT, 200 L THAMR, LM LEARFERRT KRR
5, EK EEFHEE T4, HP:F—FE F_FHARTHE . ARELT
EoBE-H EWY ELEEAY . ENFEOY . EAFE VHRT R
CEHNY EENERMLAAS KRS IR AT FEFSF N\ FHAT &
WA IASEEF RSB FTHLAAFEZZH LHELAT  FLEHL
FHERAMEYRENE LAAFRUF AT EAFAMT A LARFSE
&S E o

THEHLEAA¥ZEZH 4 L. 2auFaalEh. FEHFHRFTE -
E NG ESHBRAFHWARE LS ENE S LAARFNRAUFHERE
L ETHMASWREILAT S AE; FHREAENR PR THE=ZF AN
EARIUARSEHERE TS —F, 5BMNAFUHALKTHETRELEE . FN
T HEARESETE TR $N\FHARILA¥ERFTRE -

AHHFEEAFHARKETA, EHMHT &2 F (AR IR HR
BEHEHRALEM)RT ARRMEH —LEREH, £l —HFRTEH!

HFHHFATHB, AP RAFEFLZLL, REALEHFREEZRE L,

o H
2010 4E 3 A



2
- T

[ st E N

4 = |

|

[l

S0y

R

H =

T S EIFER AR o eovevreeoreereem e creie i e s e
TARRE B B FBIRIIR cvvvvereeveenreeeseescon set et sre e ee e e e e e s et e s s
A TBABIEG B TRIGIR eeveerrerreere et et et e e e e e e s s e
CRHLIES B (B ) BB TRIEIIR cvvveverrereoreesenssrssreneneneveetae e saannens
TARIDA BRI IR <vvvvvvvornvorannsostuenessansnesenutontons sensarsontossonnarans vre as
EAMERRRER -
\ﬁ@%Lﬁﬂﬁﬁ sg56s 4555 66 98 SR SREAESR HEK USRS A SRVRNRANRESS B
 HlERRRRES - s .

CHIEREARBIUR - e e e e e e e e e e e ane e e
AL BRI R BB oovorvovimes vosuesars vwesessunone sosossasnss 5ess s isns SouFEemss iss o5y
Vil R e R E R AR MR RE R

I A ARG 5EFTHERX -

R ALl SETER - e s
VIR B LR G IEATREEL o vvere e e e et e s e e e e
T L S B SRR G A ove v veveeovn ooneeemee e e e e e e e e e e e e e
FE R G TRERER A vevr oo eeeneenn e e e e e e e e et e e e e

VPR EEF R S i

HIBERE-

£
B

l

% > o Sk H OB N

£

[l

Iﬁﬂﬂ%ﬁ%&% SERRTHRGS SHRGRAFRNRES ERAENS AU SRR SREATORLAS Tabied
CBE - SRS TS

YA - i 548 SRS SRR LA VAR RIS ir e Sasinmrnninne A RSN R SRS RS AR PRAD
T EE <o veveee o rre e e e e e e e e e e s bee se s are tee s ane eas
T BEIRIE v eee et et et eee i et e e e e e e e e e e ees e ene e
o BRI nniomie con venimwnman sasismsumesning sopiessswis 608 G060 S48 50 SPEES TN DENSESS SSENSISHONES SUREEE
o BEBUEIIHE cwvncmmnnn cnmcomomusisss somsibunrsas sasinssisss S0 PE RS SERSEHETHIES S HENRNS 55 SHns
o FEISL BT EE TRHERE »-- vovovmensns sevunnimes 539 nouiessivss S35 0asiaiaes vo8 SEoETSsvs FEuSTRIR 435 G acean
o T BPERTEE IR < vroossnnnuse sevmmuicns ros sonmaangs svalisssooues Conos vEHeSEs SEVRRREN V5 S0 4TS
FH 20 B Rl suisuw s susamaisseses wosianernss 468 556 HERE SORTFRNRTER LS VRVENH 0TS KR HENRLR S5 TR
g T~ % N
 BBEE AL BEFET Al v veennneee e ee e e e e e e s e e s ae e e s e e
s TIPS BEBE S covenmvnn wwnsumuvnivs camamsiessons ssasass s ss9Easass SESESNS swasoreinGl

ERNMR ESMEIER - et e e e e e e e et e s e e



l

=R

E;‘]:u»

L

=

T
4

I
[
o < [l

|

ﬁﬂﬁf
m

I

l
% =

|

[l

<% F HOE

R
[1]

l

#
E
<% |

l

[l

E I

TR FD B o oevmsrvs sessssves s srassum srorsarayay sosmssine s
.. 84

\ﬁﬁﬂﬂ

ﬁWH§5§EUH§&* PP
. - 104

ME AL -

CBITE NI BT B BUEE AR oevvevreesreene e eeeee st e ee e e et e e e

sessesaesannan - 107
o B BHEBTE weviene oom womamioas suninsarvnin s sonivsmwnsman smstsenisas sos vonwweibes simisabvn s s
B ES Y M R BIHARTE - oee e et
HEL B HIBUAR T vvonss sovuvnssses ounsnions 558 ssawavons To6. 038000008 5o Hdviasodas soovie
CTEIEEBAB T e e e e e
BB HIBADFE oo e et e e e e e e e e ee e eee e
ST TAREBE AR wos svriwimuonun sonsnons 453 sovianeioss sosanuisnoliss 6oumabass §58 SSHEHINYS HEW G 50ks
BB TIREERAPIE cooeresoerenriosesrssessansinnms sorartoss seessnmessss sosuresos aos sesnes

CHIBIBAEEE TS e e

M TR R TE TEE e swevsnsss ssssusanoiss e586a4s 550 555544443 F5nmenmens smmmanmne
ﬁﬁﬁﬁlzfﬁﬁ SERRID VO PRSI LU NS Se s Nieen S 0e SeRimeSENES BEINE R SRS Fias WL
—. Y&Eﬁﬁ%ﬁ@ﬁgﬁ Sse SSTRTNBENEE SELSRT O WS IVNeEERES SR T ERTIEeR S eI AT 5 s iaae R
5 %%a@q&gﬁt{ Sre et memaas susanean. s0e Has S NRine vueie eSS es e BEE OO SRR S 600 e MO e
- 145
- 146
N ﬁgﬁ%iﬁ SH e ane Ban Mna se e ms UL HesanYeN EB TR P S SN WE BRSNS NSO
N Ej}%iﬁ S h e e ah e es sas ees eea tea aan nen ene ses aae anseas sas ses aes ses san sas s nasseeses ses aen nnn as

\ﬁm%ﬁAﬁm%ﬁ&%%ﬁ

H MR —— & R AW R EIE A A oo

@ﬂ%ﬁ

84

95
99
101
102

103

104

111

113
116

- 116

118
120
121
121

134
134
136
136
138

- 140

144

148
150
151

-+ 152

153
154

-+ 155



FEHE W

N
7

B
[l
ot

l

&
(1]
4 1 ||

4 1l ]!

gl

B oo O OB N[

b
&N

CBIULAETE  ceveeeeeeeeeee e e et e e e e e s e s s s
UGLCRELETE  ceee e eenenene e e e e e e s e e e s

CHBEETTEEBIIETR oo e e e
- 160

HHEMI I -

A PEEER R R TR TR IR A B BREG  cvvveeeeeee oo eeeeenee e e e e
BRI R TFRIALEEIE T E oo e ererreers e e e
RS AR JEGB T wve wos cvoroven scvaosarssbs orosusioss su voaossmes sovsssesames ot
HE LIS TE PR BRI Al oo oo eeeeerrerrermmemme et st st e e e e

&3 s SEEERTNe . 167
TR ZE LB TAEREFR oo veeveereemmemmemme se st st e e e e e e
CPSEBIIR B vuu emees e SHARRNS ou SYNSERGS SNISHIRNSIARS 4SRN SIP U 59 SRHVH SRS SIK SRS 98
R 5seo% o 66 559,560 B4 665569088 543 0 4ESHT G0F.50REE U5 VB HNERA R 50 o6 SARRRAS S0E R AANRRTS TH3

T L T ——

A EIAE R T T B sconss musannans s ionsomass sas e covma i i 84080885 S50 00MHR08 P
171
172

98 M U B R

CBBHEASTEALIE  ee v eeenneeennneeenneee it et e s e e s aee e aes s
10 IR A - 1 = 0 N P
BASTE. BUATTY JHASTY, +vvess sovmweswensnn snvsuanes van swmivunises sov sovavsines sswaesaveisss svs
PR RTGBEACTE A coevevwssass svvrssnansen souvsnsns sos sxwvnssas svsassisnnes seRARSSSSS VEn

R B BB R TR covevnssonss sommunen s sovmnsnns sns s3ussnsns sssunsessny soesgunssine 198
L BIBVERETG T ssmssensnians sanmsesss vs seuimesians o5 S5THsoibas s0e8osuois s Swossingniss ins
o B BB sne e e SeORAARNGS 95 FNTREVE CHY S5 ERNORAR AR SLNRAEE SRR R TR snans b
 REFUBE RS sonsosnonior somensionssos soamvmiss Sas 5643040 0548 5650008 ot aibemmns ormmnesnines sns
CARBETRIE TG coevvreeveroerereomsens s ee st ee it eee bt e et e e e e e e
BB TR GE R T2 v ververnneee eee e tes cee e e et s e e e e e e
Nl L2 o T T TN
AR TE BUBEMI T AR e vmws o vasiomuman wrs snmvsinns ansiwssssser s esisssissi s oo o055 58 058 556
o THIEPE BOZE R T T AL owvives vos vawonnson sommmnsnsions ssueses goass §o0Esomas 55 Womsss ot 555 538
e PR T TR - wvsewes os sruissenen sonessntions v fuNe HoE SGuIPreIs 34F SR ERESE BER S
AGFIEREEE  cvonevmn cns poennenys 68 oI mussnsn ASHSASSEAEES PISRRARR HES SEUO RS S SHUTESRAS 58T
ABTNGEEE  sevosusonses svemnsass 635 swoanses HRUCHAAEER FANOSESS FoF RIRVRES S0 (HBHNE e e mme
TRTSABAEE  sovvonsns 03 shesuto s 495 SU3H09E%5 105 55650 54 405 0 hunmaimms nos sosanniasns somansbrinss <nmieas
AR v eeeeeeenreeeee et e e e e ees s e e s s e s bae eee s een eee e

. HBOE S BOE A

\%*%ﬁ

156
156
158

160
162
165
166

168
168
169

170

172
173

174
177
178
179
188
195
210

- 211

212
213
218
218
220
221

- 222
< 223
- 224

225
227



i

|

4 B [ [

|

ﬁ
I
& M E I

l

< [l

l

MR EER AR e
@ggm.mmmm.MMWWMMMWMMWMWMWMMMMMMMU
R & 3 S PPt
— L GIEE e

%*éﬁqmﬁﬁﬂmmWIz“WMWWMWWWMMMWW

%w&ﬁﬁﬂ

-+ 231

232
232
234
236
238
241
241

- 246

248
249

-+ 250

252
252

- 257

259

-+ 260
-« 260

261

- 264

266
266

-+ 268

271

- 271
- 272
- 276

278

279

-+ 281

283

-+ 286
-+ 288

289

-+ 290

297



EPAY

i
&

ENE

®—

%

£=

=. E&*m§mmﬁiz.mmmmmmmemmmmmmmmmmmm"
ous ommwmssnnie -+ 310

T ke

BT TR ccanunns ves ienatoses cosiessissuiess sua s Ve easeTS S5 slais s His0n SRNeLAPENAL S RORS
= ﬁ#ﬁﬁ_mmmmm.mmmmmmmmmmmmmmmmmmmmm”
5 73
< :mﬁﬁ@&*mﬁﬁﬂ% B T T T P P P PR
B RTEEE AR BI PN TAE AL cvvvvevvr e orneesemseeseeseesee e re e st st et e s e s
R N S N D s, T U

- 317

|

ol

HE

¢E
o
&

% o b HOBE I

= ERYHEESFIMIEIRZS ccorrer e e s et et e e e e
== PHRLHGLTRE  ssrse sns snsmsnuas susins mmmesy #saseiss 455 SeonsinG HASEEAHRIRS OHERACEVIRS KENEES
CEBRMEBIEE M T T E  ceeee e e e
— CBBIEBILEL R cve v eeeneeenn e e e e e e e e s e et et e e e bes e e
= BB RITEPERE  ---emmvrees sonteeaimnn vossastevianss sasissunn she sesuitiy s sriag ESRP S ERUETSIS

297
299
300
301
301
305

310
311
312
312
313
314
315
316
316

318
319
319
320
320
322
323
323
324
324

- 327

328
332
338
342
343

-+ 343

344
345
347



|

4+ 5 Il |

|

i
1l
SHE L L

<4 oF

LA

l

oo o B I

mﬂﬁf&%&*fﬁﬁ T R R

BT BTGB AR BIRL ] vveevereeesoneonsnnsesses s et sttt s s
LR T T .- 359

ggﬁﬂmmﬁljymmmmwmmwmmmmmmmmmmmmm
E'ﬁ“?ﬁ'ﬂﬁjﬁ
v inseme s SRR ST SE cesmessssRessvessesany 362
\EAMﬂmgﬁmﬁﬁgAﬁm.mmmMmmmmmmmmmmmmm“
ﬁﬁggAﬁﬂﬁﬁIL.MWWMMWWWMWWMMWWWMMWWU
‘Kmﬁ&.mmmmm.mmmmmmmmmmmmmmmmmmmmm“
REJEEEE A A RITE T F crvvrrererere see s st i
s o8 Bmio e §9 e o5 bR SHBRSRERRIS SRR EEESS RS TR AR s st v DTS

CBEGTRRTE T cevvrevrerer e e s e e e e
CEBIEFRTE T EL  vrveeroer e e e e
T PR R ST |31 |
ST Seseassmile § Sr SRR A e e e 3R
CBRJEFRIE  eeeeeeeeeereee oo e s e s e e e e
-+ 385

EAMEEAME

CFRIBETE

\ﬁﬁﬁﬁla

‘ﬁgmﬁ.mmmmm

N

N

350
352
352
354
354
355
358

362
362

364
367
369
369
370
372
375
375

376
377
378
378
379

382

382
383
383
384
384
384

. 387



F—E IBRMBERERAREIL

AEFEIEE

AFERNZIERATHREEENFRE,MTRAASZTH>FE, ARAFE,
MBI AR R AR R BB R T E2F
ZA it AAE A NEN G THHASHNERRGLETEPMXFHELE
st RGO BRBEE, TAHAFTRZ I KFARNFHAARRESF T LR
FANFLFTHRE, ENAEFI PHEFBEARE, BERAFRLLENS
BRI REG AT TSN,

HBAFEIEERRAGTHEAHEHERRGERIERELL AHG
THREAZAMHRILE55E, KEKR LIelE TR FE2HRA 5L 5 LR
ZHEEMBEA RN ER A THLRE, AT F I RMLlE 5B, AL
BATALEELEETHF I PRARARME, EHEAHFGHELT, 2ER
REFILREENAZATAL A FAXLHK, IFARBY &KL TE,
ABGREFIE L L RBRLSARGFBRE T,

AEATASWEFSRE EEFMEFENHBEEHER T AR K=, %
L BB RRAER S -k —R B —T = —fF
BERFV. T T EEREFMESKBRPREEMA, TR —F
BOANRARAHIRE . BT TKE D B ER A 0 A0k Tk BB
Tl S AEE TS, K poR Tl 56 T &M%, MR E
e B AR TTIR G & R A & AR BE ST RE | BB W 2 & FP B SR BB ; il 1 T olk 2
W o4 BHIN T & A R, LA R AR TE SRR, B4R
S , 2R Z R & & BOR AR, BRE T 1 5oR 19 7 s F1 3R
AR 1 2 Aol B9 A AR SE K N7 i A T S AR Ab 3B 7R T X AR AR B R R AN A
BARBE—NEANT M. DA TSN G TR S A s B
WA &S LA B &R Al FH RS A= i A = 2, B F B A B
TR BIE 5 U G B Rk 527 S Z 80, X TR MG E RN E RE —
THBSTEER T, LA TAREMNG LM RMIRRKES




2 B IEMHEHERREE

F—F IEMHPNRXERER

KRR AR LA ME A 4 0F B P 5, T 3T AR RS O R R R B
EERBZ R EESRINBEM AR, AT EIER, B ALK S
kA ) SR A R

A& E MR A K BRA R, B BERR K TET U AR
BA R EHLIEEBA R (B A& FAHRME SRR, Xk
TREMHBREARKN KRS B HAERF S5 BT B A # X H =
HERWEIE . 7ER 1-1 fF Xt bR PU s 66 7E A R G s 4540 A A 0 3 2 1
AT T HIR

PR AR A4 R i R 26 TE R T 22 07 1, ) G BB KL R D BB, AT LUK A1 R
Sy R EERIRERE T REA B E WA R B REM R A SR E R IIREAM KL,
iz BB A B0 4 BE | ST LUK A1 R4 R = 4 S 4R b RE L 4 BB R R — 4 4T 4E 1
BHA T GE 99K BURL A R S5 o Fc BB 20 BUAE RE B RUBE , 368 w5 4 R4 S KR R
OB B AR EA R F R FEME S, MRRERE, RUHEAF ,
HREERFE KR, MAH S TZ S5 RE ARG SAHE, (B EE IR K,
EMEBCHNHIEREEE T TEENER. ATEEEF RN EER
RINAANE

—. EEMRNERER

AR, TR AR LA A R A 2R RS AT RE S 2 BOA Y 2 R 1 A B R £
FtERE, IEH TERMHEEELIERBLS S MN IMBEHFAFEGLREA
HEFFHARBSZHER LR ERS S MBI W T M S,
ERBA LR, ERAMRLES R 1k A U LB PR & R 9 At b RHE &R
PR AR, T EL SRR Wr st HEBR 1 8, 7 TR MR 5 F + o EEMMAL,

1. EEMHHNRRSE

HAELIUHT 5000 4, AKRELAHTFREAS R, FHERE LA
MERABMBZ — s ERZAFFSNA. FEREELQITTHT 2500 4 58 7 45
8 FA 8k, 22 JTRT 1500—1200 4F 24 gk 4R od AR, LS Bl & 8R4 16 R O 1 i S T &
AR, AR AT K FEA B AL S AW, B T 18 a2 EE™
5 A S0 18], Bk Tl O A R R A R R 7 Ml i ) o B O AN R, A
ERMBUEBI MM RERE, B 20 g, &R —EEM T+
HAERIGHER E ML Fa0:19 g 20 FREBEDBF BT A EM, 1839 4
B3 LA B A 4 A 7R 5 B, 1856 4F DL 30T 32 78 % P ohoRE A BORE R UK L 1906 4E R )



-1 IEMHEORESR

(T B 1) B B S T G el R T BT N BT (-1
020C 010 000T 0661 0861 0961 0v61 0061 0081 00ST 0001 0 000§ 00001
*y By
BEM BHED
SRy BB THEAE SN XY
HEBMS L —F U8 BNER
BETE S TTI P2 TT WRCH BEETIR
HHEE W »
FHY 5 b4 e o
8
2%
¥

T E & ToWgM
XA ¥
FIM$H | MWTEH WEL
BUEE EX i
By | TOBEH
HTSEH
| &% | | 4% ]

wH
H¥

[HHive]

@WE@




4 F—E IEOSHSHERAKREIR

A FEBF B L0 ) A A, 1911 47 7 [ AL A8 T 4 B S8R 4k B B0 ol Ak A 7R
(MPi4R) 1912 X EH G B 2L LW RAEDIH T A MBS B4 ERE &, 1912 4
WERPAAFR () XA D REAHEN, 1923 FRBEMAAAR KABMERS S,
Fh ok A B & B A AL R AR AL 15, 1938 4F S i R A T RO B B T B R
1940 4 B AL B — B F0 F 1 5 B8 & B AR B AR 40 , 1948 4F 38 (& i K IR 37 76 4 Bk K
FR O BE AR h A AR ER SR Ak, 1952 AL ST B SL T A R TR B P RN (LD 3% ),
1959 4F 48 ¢ 2~ ®) Wil B TiC 4 J& M % (TiC-Ni-Mo & 4 ) VI H| J1 B, 1960 4 3
E R B A B B S AR Nb-Zr & 45,1970 4 3 [ 1 B BUB ) B B oK &
AN, 1973 4E H AN B EH BT L A2m, 78X 8 6] PLA S T R A 3R 1) 1R
TE ERNKETRRNB BRI RA MR, LAR S & FREBFH BEE 68
FEEFEANEN—KRBERHHR B E TR T AHTE, LS
F BB A & BRI S R M B R B S R ARSI X 88 1 K
LA R VB0 TR kB B B2, A R i — 2B HESh T R R AR R R . R
ERMEOEEISZEAN, HAIHEEERAEFFIENLBEE, B
BT R AR A HIEE

2. SRR EZRAR

B 20 4 50 FA LG, RAEE ML Lk MES T FHR(LERER
oy FE AR EVLAE SR A R (LR Se W B kL) LA B 4 @ 2k | P o8 B
WIERSEH A EGMB AR, FHE R — & RBME N A" . mEEARE
B THE EHEESMREE KRN — M Tk ik R, BT g
‘TR e BT R E A MR SR, X LR bR
THHRXER SRR, EXF™IROEE T, HATREMHEEE
PEACH " T Fie. R, REHABE BE . EEMENTELFERKSE
sy 16% 8% 7% LA L, T B &L 4 J& #1HF 3 4 1 K R 2% ~3% ,{HE
BB R AL S BB B B T At R bR B L B B S,
XU SRR EE R —F RS C8 R ISA LSRR, I AR, 1
KEMFBRASIBRELEFTFMR LRI EEMMN, AEREE ERANEREZ
&R AR HANA RHA R AW RE 52 2 B B 2 AR R A6 MR, b I A |
ROTHEERZER KRESHEZ0EE M S s, mE G AREE
HEBR BT, AR BR A BRI AT & B R IL R ERB K EHE., N
EREEBZUT I T EANRLRE,

(1) "aittRl  LUBE g A B, 76 m 4R , s8R UA 5 1 5Kk mk v g
N B G 0T B i B, % A% B BH 3R (residual resistivity ratio, RRR) &, i H U &
RN E BT A 2P, BUTE & B B 8% AR AR IR AR A% R R HE AR 5
I B R+ 5 AFEH .



B—F IEMHNERRER 5

(2) GRERBEERESBME BEBERSAMBAEENBEE
B WA EIRTGK ) B AR XTERLZS R R T B O A 5 TR MRk T
R, SR ST KR TR . SRE AR IR BE AR U, — 5 4R bR A 8 1
AT BE ST, TR AR R BB M RE . R EARHR B T M e
IR SR AR R TR IR 0 B S B AL, BT E R R, M RRR AL . B
EHAEHBREMNAEBEREN BRERSS HRERASS,

(3) BHVIBIMABEESUEER  ©RHEHE S TR T, =5, ¥
HIH T2 FA A2 5 R A B 75% o 2 HURB R 5 VI HI R, iR K K ) B & Al
BE 0B HREARASKIEE TR, EETHRS—k, KSR BMEH
MWL BE, RS TH R B R R G AR B S5 TT R, [ bR
A% B A TE 25 T AR R

(4) BRAS SRS T EAGE bR % Bk 56 5 s
B PLEAL, B A G R AR ME LU AT . [ 1923 4F 7 A1 2 7 4 I B4k 4
S 2 4 AR B LR L 45 R RE IR 4 4 0 B D AR R TR L L ILRE T L |
BiE SLIE T B AR S SR, SR AT BN, KR E RS S B
WC-Co% R 514k, WC-TiC-TaC-Co 2 51| L K 4 A7 (9 2 51) (445 4 Foh 2= [ b 1
BRENHE)RERE, 2L ENER. EFRESIED AR AR, Bl nE
BT 3% 93 HRA 3125 38 B AT 4 i 300 MPa, JoF R E 2., 45 7% BF 58 e ok
£ ) BB 45 < 71 EL 5 B M AR B R R BB R R R B R S A R RS
T A9 16 A

4B W %5 ( Cermet) B 5L 2 J Tt HS B4 B4 T BF 46, T 2 4 J& A4 K4 (metal ) 15 P9 5
(ceramic) FI5 & BB, #7104 R VG % b4 R4 B BT AR OUR Tt BE B4R, T ELE A F
JIEFIBE B ALO,+(W,Ti) C+Mo+Ni % 544 AR 40 & I8 M9 &5 , FLHE I ik
94.5 HRA ,$LZ5 TR AEF 15 1 250 MPa, Wi 344 F ik 8MPa - m'” , M REAE ik

(5) BRASSEEES BT YRR RSP DR B ik 1 240 C L
b B THL R S LIS K 3 vt U ZE 1 000 C B B R R E T A RE T 5
TAHE., HATATFEES SO EEhE 8 A5 40R, 2 b Y i R84
K F 50% B, B 4R ; 24 8 1 R 4 BUN T 50% B BRES A 4. DRSS &M
BESHA SR EGSRBER AL LB RER LA S (Ni Cr Ti,
C)%,

S Sl R EREER(ET 1300 C) FHAERSRENS L. &
B SR A TEAR. HE FRAS WA BE, M5 AL FEA
EEERE BN TS, BRNEHHENALARESS HESS AKX
£ BESS, HETEaBRTFRIERE NFRASES, HhEESSHM
R 1650 T ~ 1930 °C, {5 B FIELIE H-240 °C %At RHE BB 4 , 77 i



