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B, AR RTHREZANHEET BHEE TERETRRESYZENER
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w231 W@, SRMMARETRINE S TERKESER, ©ILF
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3.3.1.2 &Y REEH

HTEFATEHREEFEFHREHFIIR, ABENERESRET
PP CEEER, INMEH —MHSANILESEET, BRFE TSR
THE S E, XHMBN., ATHRETFESEDERNER W LS EEF
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ERBPRE -1 Z2AEZRBHNR/ DR VRE, WA 333
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SRR K DHERERRBAYEIEE o, b, c HBABERER .
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B 3-34 OwT i ER
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BEERLT FEMNEBE «-Fe, Cr. V. Mo. Nb. W Zdkag 30 1,

B. W03 A &b

Ml R R AN 335 Fin. e EH a=b=c, a=8=
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BEH LI FSEHHNsR”FA v-Fe, Cu. Al. Ag, Au, Ni. #FCo,
v-Mn 5F .

(a) FBEALED (b) AR KA (¢) AT H
 3-35 .03 5 de M B E
C. FHEN T abhs
WHEA T AR SR I A 336 Bk, EREFEANB AR T RBEEN

o RN AWE, ETFHMEEBEAHE, STMEARGE. SHF
ARRRBEEERT: —TREASUEREONEK o, A—PEZ2ETER

RS (ISR co X T EHEAT R, $ith c/a =,/ ~1.633,
=, KENEHATRBNER, /o HTE1.57~ 164 ZHEEP

{a) RIERER (b) AT S8R {c} dhARIFE 82
F 336 FHA SR ARAEE

BT P RERAFEREN, ERZRERBAE T Lid = ARILEN,
RIVINETHTHENEREZRMNOREEN, AEFEMREEMET
rﬂﬁﬂ

F 39 HREMEEEMNREEE

7 % Pepnpa SEHH .: B B L F i
41
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g LT Favri 2.2856 3.5832 2.225
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& 3 7.8846 2.498
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i LT 3.6147 2.556
& vy 40788 2 834
% | kowH 28664 2.48)
it Y] L 3 Y 4.9502 l 3.500
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= L SRRV 3.3007 2.858
¥ ML af A 3.9239 2715
# A ) [ 53444 4.627
B ETRRET ) 3.8044 2.690
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B [ ERETAY; ] 4.0857 2 .88
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& (N IRy ] 3.3026 2. 860
£ (TR Ay Y 5.0843 3.595
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i 1E3E 2.77
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& AT 3.2312 5.1477 3.172
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FAMEERN G EERRERMER, S2ARMN TN 2RERRFH
P -2

MESEPLEZAMEEHMIAR, SE£PNHEE LR o385
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MRS REREEMEIER.
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WIRCHY, MEEREE, BFHAPESR. Hik, kA EUHRNNIBIR Y.
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WHHFEKNERHATEEMBER I OE, KR VGBS S. TRIAM
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Aaill, BRAE o-Fe FHBBEERD. ERICHBAEBEBREN0.02%, BEEHR
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=311 SRR EESMER
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H 1485 0.10 HEsFe P MBEXERE
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080 %) 10D
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NGSEJN X ABEAEAHEK (0 3 A}, GQPG XAKEMRHEK (« L F), DFKL
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ECF — 3t 8. FERAS F #ARTR: L~ otrAp + FeyC
1 B B R R R AR R R AR SR BRI, AFE Le K,
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HrE, EWEN0.77%;

s, SHREE0.77% ~2.11%ZH,
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i S S B

WHRE O, SWEE2.11% ~4.3%ZH;

HEEA LS, FREBEHN4.3%;
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Rk, BEELSHE 727C (3 5) o, BEEEHLIRE, BRIRCK,
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g, THEEOBHEASANRRERKERE (Ld), 253 S A%
AEI S T kA BRI, MG Y I S PRI B I B AT

HMTWREmE, REARIE (70, REKANSHRETRES0.77%, X

A=yt
3

bl !
"'_‘.'"n.l- 1ol
e
=

¥+FesC

B -

i f] —=-
A 356 EXREOAFRSEHIERSEE
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A LR EEME 3-57 BiR, g
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F 3-57 WHBOOHEEK
By PR 2 (RO x )

i ——

HLd’

Bt ——
Bl 3-58 HLAEO0&%Es MR EH

3.3.3.3 48

WREFBEPIRABEN SR, EEMUE. MAFTELSIHE
%, HE®EB/DPT2.11%.

RBWRMCER D, ATTIESH S AREN (AHRAEHN) ME£RFBX
X, KNESETENTHE., i, TEELENE. . . HETE,
WMWET —EMVIIERE, NEFRGH T, WHMHIIKE, L,
BNER T ENA., BENYEARSHATIMNRELZRE, BEAKED
ZIEMETRE, TEAERMNNER E, ABNMAR L cEmMBBE
W, SRNMEL, SEMEEE TRERER, YHBEN) 2.
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T GEH EENEIBRETS N ER
IR e Ok 7, AR <0.25%; TR, A BREA
: P 0.25% ~0.6%; WHH, SHE>0.6%-
g 440 HHNEETESRTLN:
a ESAW, CATELRSR<5S%; TES
i . GETRBERE % ~10%; HEE
A s W, ASTEARE>10%.
Mok, WEHNPHEIEESGE LR
BRAR (250x) HPARE, BT HEM. HE., BEM.

RN E .

T RREFNL RS2, HEMB A, BERE, BRIEK., A
A% 3 1G4 55 X 2 AT 4R A
3.3.3.4 &4

A. e

FREFHERKRT 210K EE. EXLTAE. &, ¥, BiEAKE
ALK, HFEMOMBETREN: 2.5% ~ 4.0% C, 1.0% ~ 3.0% Si.
0.5% ~1.4%Mn. 0.01% ~0.5%P. 0.02% ~ 0.20%S. 5%, LERXH
ETHESH., B, S, MREREEL, X, FE5H0ASRM
HREZRE X,

FOR-FEAN SR AWNBRE ARG EY . PEEHRRHERN
EiEM ., BEEKTH, PEAOBEEARARCAH TRV ER, HH THE
A-TRMEEAR, LERSEENR 20005, SHHW, FH{HAE—
MEENTEHMN., PEEHHFEFEXABE I, 2 Zn AR
. |, A, ZEER. 8. S8, EAgEAEn TIkE
Wil B8, FREAHHE, ERLVIEPFSRTFLA & 40% ~ 60%,
REBERVPL S 50% ~ 70%, PLERRE T 5 60% ~%0% ., % Fred
MR, EEAENESRSEMLZES ., iR, S%L8F
EROHEERE, ROWMESE . BRI T b OsRES—%
M. Tk EE S EE KRS, TS, BRBHEE. BRHU NS
PRt EERE SR

B. K&

KESgEARODEKAMER, MRKESK. KERETHE, AR
®, R, ZEEBRMNARTZMN-EE, E5RSENEFRY, KE
BEE 0% L,

FEWE RO EARERmE L, KEEWIL¥ERT— B R,
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2.5% ~3.6%C, 1.1% ~2.5%5Si, 0.6% ~1.2%Mn, P<0.5%, S<0.15%,
KM AAILE C. Si. Mn, P, SHEBHEREHRE ENEEA, K
1 CL S Me BREVHEAMNITE, PEENEHILE, SERRHIE.
KGR ERR R, £EEK LAAE R ROES,
KB MR R REGNARR, k. RERFEE (B 3-60 (2)];
ot RB A RES (E 3-60 (b)]; BRAKKZESE [H 360 ()] K%
BRAEEAAR S P, B, W LR SR MM LR ARA%,

S ] B= o, e

r.l._' s’-.,;‘< ’ "‘
< ¥ * "\.-'rl ) o - .
A :Ei{f_’h”

(a) gL & B O HE:

B 3-60 KOFHFH®A IR

KGHMMERE, TERR TRAEANBEMGTRAEE. ER, XA M
AR AL -

C. R[5

BFR N AENN D, RaFSa0HEFERLABmasisy—
FAMEEE, HEBHLKFELLT,

A A O I

HEER LR, smeEx |/

HIAR, Tay R RERiE 5[ /T T =0
LSS, BOTESSEEHEN T | g—me | Bome 720

Bk aEm BT BE KRR, RE - .i H%w‘j“@wj

61, HAMHEEER (MBOLH) % " -

WENABRERARE (RE ) o6 mosrsTEREEEA
E*LHHI%%%&EHHED%%E-%Q)FEM szﬂiﬁ (A:]_". ﬁ%ﬁ%“ﬁﬁ@*ﬂﬁ
ek, HAH MEEEMBEXER 4 T U 5 8 T L)
BRI,

D. BRBHE

BRSNS — BN 3.6% ~3.8%C, 2.0% ~2.8%Si. 0.6% ~0.8%
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{a) BRAE AT HRERER (b) BEAA u] gk
19 3-62 B[R P EHM AR

Mn. P<0.1%, $<0.07%. 0.3% ~0.5%Mg. 0.02% ~0.04% (H+); &
R RARBEE, SHETREB3.3%, THEETRI 0.3% ~ 0.6%.
SREEAL, THBYSE (CG=C+1/35) &, BAdH{/EL, &
HHE4.5% ~4.7%EE, THTORIERL

HEFSEMALSEARE ARG R, LE 363, 4 TARERR,
EEMSEER, I8N DEPRERXAE L, KRR EDD,
a4, s, YIREERS. MARERFRESHFH—ZFLL, I
Prrstlee. WREEME . WUIHIME R A B O SRS . REBHRHETEES
TERAHIL, B TERETAAHN, LSS ERRGEE, TRER
Kk, NKEMSERESEEAS, EHLTAFTE., Wr] BT HEH
W, EF . S, PLREM ., BE. MESTH.

(a) R RIXTRBF X (b) B IRIR B wEL
B 3-63 HRBFHHEN AR

E. G2&%

BREWERAIT 20 Lk A BE R —M T R Ee, HERER THRS
e, HRE -EVHENERENTESE. BMEREAKEERTHEEHE
RE S8,

HRREHEPHOBENTHRARKZ Y —FMFRBROGE, LA
364 (b). ENXAFEHBErEFAHERNARER, ERAREE TN
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BATIENEZHE, A6 (2). SREBERGOROTELE. FFRZL
T, HRFHRABRMNIKRELD, WmEfBaisd .

L

{ay FEEBEEFER T HH Q000 ) I EEFESE T (100x)
& 3-64 BN RBRHAS

MEHENEFRE—FERSWEKPMAEERLER (B LESG
&4 GhimE, HAeEPFESREBFSES LTZ REMEA.

BEHESTEATHEREIS ., REE. NERSZEFT,

F. iFpE BRS¢

RE T RRE, MEgkettEERAQEf&s, AMEBERFERAAER
EHLAYERE, T EARER A RSt ee, mmt B, w3 Atk
% mMEETINA—CERAEAER, EHFREERSEFHFE,

W Bt TSN, —FRENE G T IAENREK, WL
FESHL, SEE. HERMMAS, XEHBEMIBEFK. RERFIER
FEHEE G ERNARA, A RIRCFEENIKFEE, SEEERE
&, LB, THANSERMGSBAHSER, EimE, qJRUR
w, HFTHEE, MBRERRZREA.

AR EGESAEM EMAERMN Cr. Mo, W, Cu %, MEHA, B
B

B ESEET TEERABRNBRAMNT LIERGR, XEFH
EEZACEMER, MEARZHUAAR. BERIEFEE S W S8 68
B, QUSSR MRS, ERERKA, FeEEAZPIEM.
ELEEOH&DINA—EERN Cr, Mo, QuELE, 2RSS BHIE,
i CrnCs, MWHEHWEEFRIER.

Wtk MRBHEERERB T EAEETFHIEAFIT LK R

s TRKFBHREEETERETSAEEmAIEERE “SHMEK", B
ST AL B h it A A SRR, SRR ERARRERE
B RARMBE B ABFENTHTEAL, HEADEBEXIEFHFH1FEE
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M. A TESHEBHTHRYE, RHEEPIWMAS, Al, CHFLE, HFEAER
BTEODEHR—EREHNELE, 0 S0,. ALG,. CnO, F, HPHFHENE
AEREENL. MANTELERSFENIEARA S, FRESFHBE T A&
EEME, MREFEGTHHRE,

wokgk TS EMATATIRIT, MESE. B, EE. K
DL M R 3R . RE T oh e B ph it AR R AR F 5 ARSI B 4
l, BMAKER Si, Al, Cr, Ni, Cu & E&NERREEALEN, HMH
BHEREOER—ERFENRPE, B2 AT HEEMEMEIMNG
B, HEOBERR, ¥RHEMMEFESEEE. B4, SHE. SESHM
ek
3.3.4 &R EEE

Bk TR RSN, HiKEREGSRAUEN BN LESE SR E
fx. FEEREASEHMERE, KFEEMEHRAESEMNE, BH TEN
B R 5E sE 0, BT R a8 Tk A ml ik #1627 {R
MLk EZFHESEsRESESYTHE. FEee—SRENE,
3.3.4.1 BEAALSSE

A, # ()

LHEERE T WA, HXHER 8.9, HWAN 1083C, EAERAES
ML TTektE, TRIERWERT, BHir, ZHHTR- AT, 4K
BB gi R, EBHEE TR,

AR BE R A WEWMRR, EXMHEAFESR Pb, Bi, 0, SHP%,
P B EALARET G, MENPPAB S QAERRERKBEARLS
A (Cu+ Bi 3 Cu+ Pb), HEA DMK 270CH 326C. HH 7 820 ~
SOCHETEHATAMIA, MEBESLRARELEEL, SRR,
BIFRA “HABEHE". XHIT 0. S5 Cu B Cu0 5 Cu.S Btk &%, S
MTa =4, RRA "Bt Hik, 75405 50 50 4 8 #l 2 R
&R,

B. # 4%

Co-Zn GERU In FEESEAENBREEH AN ER, EHNEFEER,
MITHEREST . EAEB AT, RE A %8 R EEms.

Toalb e b R B R, BIBEEET 6984 490 540 5 5 00HE 8
§: HEAPEFHE <%0, EFHETAHSRAHE o BEE, #HHH
Hi; YEHERN% ~45%H, BRTHENAT o+ 7, HFIDIHEEH.
HAH A IE 3-65 FIE 3-66 iR,

W EE N EEIERT, EAE AR, B4 5 IEEE RSN,
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BERFHR SN mMYT, FEFFHARE.

B 365 o AR EEA B 3-66 o+ WHHEAN
WA (100x ) EIAS (100x )

WHAESE H0. H62 %, “H” X “®" BT TY, RFEESF
FIE Cu R #li, HIO RAFEEE Cu B 70% 8984 -

EHEARFPMARATEFARN BT ESHFAFREH . EMAR
TEAHE. 5. . 8. &%, VAR ESHREHA YRS, 88

SELEMARFLE, TEEEREFNEHEEMNBHL I ZHE,
WMINA Sn. Al. Mn. Si 9748 & i oloHE RO 20 B 4 AT O 8 i T A .
SioFFRIEEE, 0 Ph Misk o THERE.

R EMMNE RN " + ENMTENLERS (RZn ) +Cu K
FEEETENEE (%) HEFHBERESIM “2” F. W HPLS9-1 &R
& CuBHM 9%, S PbENI%HGHEA,

C. 74

HFHER Co-Snd5E, BAENYERBEN &4, ET L ESIBES
A Al. Si. Pb. Mn. Be ML S AFH, IFll, FHQFBEEBRTH.
HEH. EERE. APV EENHEHEE.

HBHEHA USnAITESEILENNES SR AGEN. TEWYKHEE
TRAXY, Wk, H. &, AERNEABTANEN, ESCEHELTER
s, REHFIH,

HEEHNT SnB <5% ~6%0, RERHAL RSN « BBE. o H
WERShAHE o P WEEE, EARBEFREE. SSE>5%~6%, BFH
PR ERALNN o+ HTHE (a+8). § HELEBE TS CuySng AENE
B, B— KA,

BEFGEE, stk maoRtrEmXx, BEEoBEALREER
FHEAREFWRE, HEENFRAE ), BESHFAGREERAIRTHE
#, BUREIME R P ERE RN R
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A A, Rk, WK MYEBE AT . B Ar, (AT BRISFI KK
W PEE . SITEROT BT, S FHEME. RESTH., KA. BF
W BE LR, TR,
3.3.4.2 BRELE

MBS ERERETHIGES—, ANERERN =02~ BHTH
B R ERKHER, BERAMBEAMAI R, HESEENE
BN, AMBER 2.7, REM LA, BTREE. BAR 60T, Bl
S pn T I ERAR AT, (UK PRI, B, EEr ZATHES BN
g 8t .

R S R BT ., R TERMEEN R, ENEE. B
B EARE (ALO,) TR, WEFHEETZeESBRERIL.

EA B E.L T RS, EHaE, BERER, TR SRTEERL
il

BR4S R S A Fe. SRR, M FRERMIN, BHEEE FH

ahsn g (L, FETAESEME. ATEBHMEE, BFNA—-E

S 445 E (W Si. Cu. Mg, Mn &) bl

ARG G, REEALMERE, HEK
f e L b TE S, M — S REEE, MA
Sle P TR LA BN (AR EEY 2.50 ~
= | 2.88) . WEIRPE. S PEBRERRIERE
—mfii e BEEASHRARTEEN, TH
) A E— AL eNREERASANEREESAS. Y
Mo B/ —e=

FRAEN LGS ABALHEAE, UH
B 367 RESREMME BEY ;3 oo

BAEEaeBRRAED SRAENESS, SWADIEHFLL LG, 73
MRS RMEEE, STEAMT, KU, RAYBERSL2. SEH
FHEUEMSS, Ko BEARSAEREME, HEMARGEEZ®WL;
WA D~ F AZEHESE, Ko BEEETHERETEWL, ATHRAL
L8
3.3.5 ¥RBESE

1960 4 Duwez ZA G EE B ASAEERESEBEE (100C"") 2
¥ T ] I 70% Au-30%Si B R ASE. ARMEBRER2RTEREINE P W
HAERE, P90 ELG, ATFFERAEERERSYS 7B &35
EBACLUREERER, BHRE5L, TERREENERE, BHF
AR, AR EREER o i 68 At i Bk fE .
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BEREIREAETHZERESY, FLERBEME NS BEMIEN &L,
IF4nfE -AEARAE—F, XTEBET —2FH, AR ARES S IR
BATERE-BIE AR PR B TE SR TS s TS mBInr@l, giw Ll
tEd— CHotiek, X ToHZ 8 F 0 TTT th4E (Time, Temperature, Transi-
tion), EHHEHEMALSETMITELANEREREX, A, H3a32M
AR ERESHN, EANEERERBEN C Bh2p T o] LLE 3 3E
mEEE., ER3-8 P RN -EEBESESH TITHEZE, XEEESHZHD
KT 4 B0 B 106 By 3F # 25
B, MBI ARE S, BEHAER o
B, MBESIBREORAEERN
—FEH, NGRS EES T
AuGeSi 9 1E, R RAERET '™
fl&ZIEMAB AR &S BRERTRE K
BAWNER R AT TIT SR 300
H 3%,

T/K

151

R[_:"‘-—-s Tm- Tn 400
T

AP T, MEEEE: T, N % & -4 -2 0 2
TIT g 28 T S A B R B =, B TTT
iR £ TR 23 Ak BT Ja]

Wi, &R T 5 THNKE
RERMEMETENHEIY. - HUdESRARSEBRELBCE
(B, C, N, 8i, P) IS &5 THRAI R, WHEY TR F L HH
FRHEEF, TR LRIGHSMEE, BB SEHEREMNL, F5

AT, = To- T,
W AT, A, ARSI . X T, HEBLERE,

FRAT A 27 3500 & B A AR EOR  LUE SRR ¥ 3 B A 8 (6 3R T LA TR AR 3K
S, ABRARTE B ARERE, FTEUEBRHEMERE, XF
MR RE P HT,

Fea SN, EEZEL P AEFLETRY, U0 —-EEARRT
AR TREMTESY, NXE JEAHPHIBERD - EHDH
R

FREBEHRBERMRERF ARG EZEREMHLRN, X—HRHG%
e gDt TRmA R R, ERERRNEATT, FES2HFAERBEE
ghas, (RE L B AEE /DR R A, XS s RE AR F—R

B 3-68 £H Ni, Ay gGeps 5 4 , PdgSisg,
Pd—,-;rj{:uﬁSiij’il TIT ﬂ??ﬁ
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MAMENE TS, HAYEBMAK X —ai.
3.3.6 EEMENEBESS
3.3.6.1 HHd

B, EHEUYTESEMRFIEEGRE, FFrYiEshhEIH
K, HBEMARNSEEHBHTAL, MBERYSEETRERI&N; ARK
R A S, XMTRER— AR NREKCER, FE
FEmTEeSBRaN AHEER2HE. XTTERAIES M.

A, B TR

BEBEEIRES K AN HITH. BEAMNEL—RETELT o
BRRR . BRY. BEATSAE A, SEsm AR KO S
BIME 360 R, BERGER THNEM AR, BMERTH I HRA,
Rletseam 1 ST Bid w2k, HERETE B NEHFRIIN LS

B 360 FHEREIBEMBRALH (150x)

B. BEARE

EBEBWBEREEAR—-TMEHEBARE, MEE-TEEMEHNETH
W, AEMERERAE, EXBERTHEBE, E5&RAT. BX
MTEEEFHESR X,

00 SRATERK, BERFBNRE
o\ B, TR ETELESK, @SN
\ d. BEEESA, BR%HHENR.
O RN | HESSEECRK, YEEELD -2
B 400 AERPZY | S, BASTENEEAT—2M; @
-.-\\_‘_____......... e ] =A 1

3ﬂ'D__uﬁ::__%I:E_%E(99%] ﬁ%%ﬁﬁ%ﬁaﬂﬁ%m ﬂﬂ@ 3-70 F/FI:ETT{@ %
| SRMBELBEE (Tg) SHES (Ty)

020 40 60 R0 100 AHUAIFRE.
TR o4

T ~=0.4T
E 370 ¢RBEEEFAE X TARE, HiksiiREHE,
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ME 370 H TR, $EHEARE, EHERAHFAN, RS GE
BB,
3.3.6.2 MEBEKK

FeBASRSRE, BEIRBHEWSSNEFM&EN . MRMENTE
B R A, @RS EHTEHMRA mERKXE-TRELR,
EEGHEL, SARTERREK, FHAL TEIRENRE. HER
fifi <5 /8 Y BT AR 1 i B 5 PR
3.3.6.3 YAFEHEHBRIDYEFE

(1) hnihE AR ReT MM o B8 &R PVE R AR, R IR F &
¥, MFEL2: S B R R AU R R BRI R L I B, A 3-71 B,

] )

¥ ¥,
7 i
e o
NP E - o L5 R 3}
371 MAAEE S B B 3-72 B455B AR Rk
=Y AN S AN TR AR R

(2) BIEEHEN THENERENRESBEARSEHEANEERE
HSREEZRNEE, TEEGL, £EAHE, 55088 XG0 Sak
A, B3NHAFEEEESHNEKPAER, SEERIN, £BRK
REEEEA, FRLUSIEBS &, AANEREREE. S3TEERNE
2% ~ 10%EEN, 2GS BRAGHRHENFESIRREK, XHEELERA
“MRTEE"., FHATEEEEHAHESEEEE, ¢RTPRERNTAENE
R, BARRANE), WERBMRL, WUKEASRE ., 4/
RENBEAMIEE, SEEEXTFHATRELS, MEEEEN, 5
B B4 ARE, MR XS REWSSRaE, Bit, BEwhsk
1 AR TR T

3.4 EMELBMEWNAREEM

3.4.1 EHESRAFARNEARSESE
3.4.1.1 FXAELEHHHMA
EMESBMEINFHERES, BEOE . MHALFHEBEN, BEN
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CEYREBMERE SN AW RN EEE T ANESERMR
( Inorganic Nonmetallic Materials } .,

PR ES B E FESHE (Ceramics) . B (Glass), Kil
(Cement) FNMY:A #4%} (Firebrick) ZPpi X3, HL B H Ry bR
(Silicate) KM, HPLUWEBEHEWN £ & AEA, BHihJH Edi L
&R E R AR M R R B S

20 4D 40 S LA, BMEMERI T TR EE, DB R
B LA BT R, I — RSN T#H PR S e o AE s B AR
(EFR U UL AT B B BT B LA B, Advanced Inorganic Matepials), {2545
MR, E50R. DIERE . EREME, FREHE. ERSHHMAL
SRS, R TVH AR AR K TR SR AR #E#Y, BT AL
HEeEMERE. EhFdl , TVESEMNEARARBTrERS, LEER
e ARREE. Hibkw. By, mE5®RLY. By, Ry, KRG
Y., 6, @, I-VERESEMIL-VIELEHE. TVEERHAHEBIE SR
AR T B, Hismid . FRmIERME, 4, S, BE, BS
MR S AR BEENSS, Fit, ANLVdEBRINAN (AR
FHAL S A B By i A AR S R,
3.4.1.2 A EAH T HES

HAUEEREFRT, @R cEA s TR, e, S8,
HEFEAHF-HMETHR. 5 T7-HM-BEEEEHS., AREEENL
s, RANAFENMBESHSENERBFRRE,

HRATHEENTIEEY S, BEaddy. ZiY. ®wity. wmiky
HRADHRUE FRAENFE. EXeHBE TES M SEEE L, SHIEN
FTNERZELEGEFAXBERNES FEE, B THOSEREASES HEEM
WAtE, AATETFEZREFEFEN, ANBETREAEEEERMNEE,
wm, iAoy ARKE FRES K, HPEARETF58FETER S
NEABRFEBEABEEFARENEAE FMEFERNNET, 25495088
DO HREBTABEMBDL TN F SR, HMESEN 12 (a+ b+e),
EZHAETm, KRB FRBHRT HEETWERZLHE T S,

AR EERETFRE, FEHF=8HB=MU FHTE, EHRKRS
PR FAAR LRSS RRN, MBS IEIR LR TR
WREAE, FrETSEAHRTATAEENAE, BHEERR, B,
BEEMARNOREELAGTREANER, BENFEFNEOSEE., Hlin,
VBrn R A BB N ZAE NS5 4MaEMTE, Hbn
mER e RAENAREE. 8MERETF U AEHKAE TS5 8N RTiE
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FIEER FEe, R TN =8 HER 6ix s BH A ey 24 8 R85 iy
Eo MBNBEMAC (2MA8H). Ce. SnIdmE, BHEARAREN T T
EHEL, EEUESN AT TEWNEITHS. VB ER As, Sb. Bi H4 K
e, BMEFSIAEMETFRNES, B TOMNETREE, BFA/D
F 1200, BEFHEHENEREGW, ZRAREENES, MEMNNESESE.
VBT E S, Se. Te F4 N AEKR, FTMEFEWMABETFHERE LG
4, AFEREREHENHED, KEEEELS ST —E,

LT, @I MESEReMEN, BPRESWPRFRELN
B, MEAEBETER, HEFANEEE. ki, CREGEAEAY M
EERETFRIE., A58 KAL [AS;0,] (OH, F), MEA Mg [S5,01,
(OH), IR BEREHERLt, ARzt ERAAEMES. BlEH
K '8g7#e, HBSEAZRINEF-EMIECE; TEBLAEAYT, B
FAAEMEAEAEE O, _HHEBETH=ZMERATHETES, BH
Hohmmeg, HEBsH- B s -3t - AEER A8,

M2.3. 145870 H, BERESSHRAEESYH TR & K HE
Ko RINE-E - TREFPELGSETE FHLSESHEEH, MFEP A,
BHEAAREETHE GO MO, B FHESHNVILAEA ¥, BFH 16%
FEMREE; MBEINREMBESH SIC (SR PRE 18K E
FHEE.

312 —amEhEFEEsEatH

i & BT % g & BT el o da & BT %
Si 0.00 CdS 0.69 AgCl 0.86
Ge 0.00 InAs 0.36 MgO 0.84
SiC 0.18 InSb 0.32 MeS 0,79
Zn0) 0.62 GaAs 0.31 LiF 0.92
7ns 0.62 Gash 0.26 NaCl 0.94
ZnSe Q.63 CuCl 0.75 RbF .96
€40 0.79 ! Cubr 0.74

3.4.2 THdreRAE PR R RSN

KH R R EHRAIL G RERBER S5 2/ A YR TS
EHTFE, MR TICRBFRIRf R EL, EXER. NHEHPREEART
BEIESRERY. G THTR. Mg, SRMUEeE,; WAEHEEH
FERERTHEEHFEANRE, WHERBBEEHRTHE T IRE GLH &
R.OT@FR. EXER, ZF&FR. ATRER. PRRER=HMRE).
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teH, EMREIESRARGAZYRY, RIORBREN, RS W
USSP L LRTEAR . Hit, mAiEsRA B RE
Gmr, R EBEEHA T TERBEIN, B AR RS EE E A
Higd, SHEXTHFEEBREA RN RESHETE ., £3-137H T B
SriE A ERELY N RESH, HEHETHIIRRAT K.

F 313 BRREETHNWNENE AR FREYRISE

—
mrrmgs | 000 ke HHE ¥ B
) LR TR G )
_ﬂ_ ) o NaEI.KC],‘TiF, KBr, Mg},
R 6:6M0 e or i PN e G = 2 Ca0), S0, Ba0, C40, VO,
_ \ Mnt}, FeO , Col, NiQ)
A HNEHE 4:4MO 1./2 [ 1 {2 (] B AE=3 7S, Bel), Sic
1,0, NesO, K0, Rhy0, 8
T 4:8M,0 | SEMEIKFE REE \{E; 0, 120, Rby
Tih, Gely, Snl. PbO,,
P T 8 " | Or eOr Sals e PO,
aie b g1 AMI, 142 N T A i) B 44 | VO, Nbidy, TeD:, Mni,
: Bn()y , sy, Ir0),
o r CaTi0y , SeTil);,
pREE m 14 /AR B (B) EEEKD | SeSa0y,SiZes,
! ScHfO, , BaTiO,
46: /8 OTE K fE) B (A ) | FeANO,
b 1 " T A
37 2hx ZnAlQ, .
v AB. O, 1.2 AHEE B (B) Rl =
o . MgAl Oy
R 4:6:4 1/8 I {& ] B (B) | dE A FeMgFe, ,
B{AB)O, [ 1,2 ATERIR(A,B) | (M) | MpTiMgQ,
FHESH 4:4M0 12 PY (g {3 ) HHERY 705, Znl), SiC B
Al T , Fep O,
Cro Oy, Fig Oy,
BHE T 6:4M,0; | 23 /T o B ES 7205 a0
?203!{—:32{}31
. . Rhy{);
FeTi0, , NiTi0,
EHEAFY 6:6:4AB0, | 23 AEIEABR(A,B) SEw
CoTilh,
5':4:4 172 A AR BE( A)
FHEA K Mg Sich , Ps,Si
a ABO, {178 WEHFEIE(B) WL S Por5iC
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A, HLLTE 145°, KA omhlhaxMAaEREZ. BT Si—0—S BA Y
MM ER, MAKEEPH (S0, ; WmEHEF R THAMME, [, £1%
MM, BEEHNGHSARTEER. AXBEBHNERFREE XA RN

0.70m ~ 0.8nm.

(a)

(b)

Bl 3-87  TUEALREM SR B
(a) MW FEAIBRIE (GREE) (b) THRIHH

PIEETHIR R (AR

NE 3-88 P, GERBBTMABREE EMALY Me,0. B LG BELD

5" Cco¥ PNat

A 3-88 PIEEIMEE 1L
Fieh 8 & S ks v B
T dingi L <

RO st HAb E bt I sl B —m = o2 %
JLEEMEERES ., SN ALY, B
ERETHSEAREN BT EATRES R E
thals i, HhinAKE ke, dBFREELT
B, S EBR, EEM=HMEEHBEIR, B
BYER w2 AR, PR BRI SR )
“HRR AR, HETEEAR
. HEFAX. Y, Z,. R4TBHKkFrHE
L P48 S MR E D L S BEI A S PR 5 0, Hoof
XA ZMmMAPIEFEEFRHEHE, ¥ i
TEEEFHEBTHYESEE, Z y817 204
FHBEFATEHE, R MEARL., 4 M HERT
TEUMPRFZR:
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X+Y¥=2Z
|X+¥2=R
X=2R-7
Ly =27Z-2R

Y XNFRAEHEE, R rEEEbh ZAERNEARERE, GRERESP
YoNu4, EREHETN M, MEMELPIRA, EHFEE T8
Z, YIETRE, MAREL/), SHhTHER IS B AmEE, ™
BANBETHEHES. BEREEH/ . fERKERME RN, i,
Y{HBAME N RN RS, MR Y EAERERAGEE MR
M (MFE3ISR). B Y/AF2r, dBREHEERC S ERE =4
T

F3-15 HHMESY ¥ HERMERAEN

¥ B MW Y {# iR G R E » x 10
Na, 00+ 28i0, 3| 1523 146
P20y 3 1574 140)
Nay 0+ Si0, 2 1323 220
Nay 0+ ', 0 2 1373 220

(2) WHBREhTE R SMBBEdWEA=4/M4& [Bo;] AN, EMi:
WA REM. AFAMEED, SEHEME -ARBEERNEE =, &K
RAf, HANEIBEAEERERENTE=AEMNMNE =TTHFE R m —
o EAE A, BT EREWANRE,

S M BEYRT S BEHALTNMA, EAWEBOEm4EHE
UEE. HISEEME, ElRLHEES, HeE (W14 R) SihEd
HWEALAEEREAEGDE, MEFEHE -AKE TR TSR E488
B PO, BEEMEHRTIN AR REREE Y= HERIELH, SR
BIZETmes, FEMREEENERATARPS HR &G T
CHAMFIESFHR. ML EENIMEWNESERAREEERY “HEK
FHg",
3.4.4.3 BEEAKEHH

A. BERBERIFRIE

BB (Gel) EABEERIE SE— W& 4T A E BT B R B 25 18 R
#ity, HMREMAMBEEH IR (BikSE),

BRESEREARKHARE, BRPAEERS R Lz ahes, daL
HHZ0N 07 RAIFTRaTE, BRI, MRS HEhE, £t
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EREAHSW, AUEZHEIME, WREERDBEENER, B —ERE
. wmE., WRES. S5 EEMBEBTAR, &0 58RO
MWK, HEWSEAR, WESKAEAEREESABIE.,

WIS MPER (NI FrE) ARl T LU EE B4 S R 5% K L sk 4
B, REFTVLEEB FRIVER ., IS0, TiO,, V,05. Fe,O; FEEHE .

B. BMEEH

BERE S ERE M= RS, M s h I f kA, HE 3-89 BioR:
(a) BRIEMR A E BEEIE A — 2 B9 RAEHER s (b) HOREER R S WM
REEH; (c) BHEXD FHRERHNMETH S KETFAIFEMER; (d) &
Y A 43 118 a4 B 8 L RIR £ 4

fe) (d)
B389 BREHRER

C. Butrd ¥

REEEWH , = ERT, NEATREEHME, RS EMY s,
HA~EWR MY M, SRR (Cementious Matenals, or Cement-
ing Materials ), M ¥k eSS £ 59 (Binding Materials) .

B BE R L 0] 53 SR A HLAITE PR R, JC LI b k45 B H W 41 45 14 R BE
SR KR R A R A SRE PR A, B R K S REEE S X
PR, WA LIZEK PR, BERKE, NERL KR, SRk
F; MAEERE AR EEKTEL, HEFSENMFREL, mEaK,
&%,
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3.4.4.4 REFH

XigTem (BI3E S8, Amorphous Carbon) #NFR AIKIEEK (Glass Carbon),
=M EAT B LIPS BIRE MR

A. BRI ER

PR (Glass-like Carbon) 22— AT A BLHIERK, EEMMNY
AR AE RS SmEER S, BERAEEE - ERE, KRAE
ST A% T A R AR SMRASAE, R R B MG, B W AR 0V R
1% (Glass Carbon) . BEFEJA R (Vitreous Carbon) 2 3% AR 6% B A ) 545 .

PR A SR, Sr . MEEMIERE BT RT R,
FET#E A BB EALERE, WERE. SaE, %28 E. el
BLEE, HOTU (R Y B R AR b b R SR M & b A 1 T AR 20 A ok 10 A S0 B
HWiM,

B. SISk

&S (Hydrogen Contained Amorphous Carbon, H: a - Carbon) 215
HEAREAEY (FERREMA, HE., 2K, Nk, 2. 2R
L) E-TERUTREMBNH G MAFTERSE WA E R B
HTFHRFTEEYSESr C—HERART2MNE, FNREREHBET&F
E—ETENE, MFNERIERK, REGHSHTEAHS TEZWNARARE, &
HAEdBK X AT AR . H 8 FELESHETAHERSE,

Bk 0GR 1000 ~ 2400°CIE BV, B A (0 2 SR T A7 i W 9 59
REMBR ARME (Pyrolvtic Carbon) . BEHl & & B 00AH, AR
SWERERA, NHEHkKH, FEmEEMN., BRey., BR0E4EHE., B
B 2400°C L E DU BB BR AP A &8 (Pyrolytic Graphite, PG), RHHE
2, TREmMREE. MEE 1200 ~ 1500CF FA S B0 18 P45 = R ek
PRAG IR A B i ( Low Temperature Isotropic Pyrolytic Carbon, LTIPC, Bj Frig
LTI %), LTIEP S IE T LAMIthas S, EMYEAAABEW, RARE
HYAC R B 1 W T LT %8/ X Tk B

AL WAEFE-FAR T 300~ 800°C T AEEH B4R/
WIRAFE TR S HDURIK (Plasma Enhanced CVD Carbon, PCVD Car-
bon) ., FEFEE -FIEFHEEER, BEREK, PR FEER (4%
SEEEN 10~1004%), BTEER 1~ 10V, HET 10~ 10K HER. &
PCVD i & Rt B, ANAEHRLERE, MHAGFEEHREE TEL
RN, ZFRFPCVD YT, BT EEESEMNKZ, RO SELBRNE
WA e, ASRASE, HYEERSSNEERE HL, BEE ¥R HERS
K MI{18 (Diamond-like Carbon, DIC). ZEREM B EBEATEE . HA&
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B, BmE. ¥ F, BEg%SE. b4, BT DLC AN BTN
LEE, BRI EVAERARALISRE (WA LLIHMRE, ALEXT
) WEHRTEME,

C. &1

KA TR ARG A8 EMBEHRAIE T8 (lonic Carbon), B -FEAY
& LG BB IENEBE, UGB ABEN, ABESTFEY
BHTrFEBRET, REFSHMEFRSEmMARERE 7 5; URELS
PR ARG, RELTHUEESETHRC BTN reETERE
T, TEAWEMIE T RGBT EmAEES DA AE T, S THAS
SE&RAMRECAEEE, AE—MB WA,

3.4.5 W{E

WERIVIEZEHEPH-- P EEMNME. B —FTHRE BT
MER AR TR RRE)S, 2 EN L FLNHEL, BFEL—F
Ay o S5 N o R L R BE e BE A 1R BT L,

MERLHER (E2R) PHEEEBAEZRERAL G, X4
PRIRC (BT FEUENMENRE FHEES. BFESE—WEHEMH
B,

R E R WY IEEBEFRAL O] LUK R B 20 B4 . mas s as, Mg
PR BT EHRE T . RN BEAR KR, EREEETFAR. 25—
SEWJEIF . BAARTAK,; W28 U T 8% a2,

B MRS R B T E MR MR, MENRGESER. BEH
RIRALNRE. NBMEWHBERE, METER 5., BEME, M
ERS (HA) Bl. HPh RPN ADREBR, SN RRE. B
IR S AR B R R S i B s P B L JE % KBS,

A. SRS SR

EFTEHANEE, MANTEREREMEEENEERE., SH88
HERBMEENEETRENMEEWAEEE, #in, ALO, REFH
TR LR sR ) B TS, SMEY, S EREATHES . WS
. Matblr, mhEnhEsEit.

HTEHTEBIFR, FRIAD IR RN E 008 TS EEs
R KW, XM —ERERH THERNIENEAEY, £, @
BEBNR, BHANMEERR PASHEEER —EEEH K ENE Tt
Greadl, MHHILZBREA Sk P, LAY ERERAEZR, H
W, BRERREFEH Ca0-Si0,-ALO WEAMETHERYE, toEEsE
SRy, FILE Zonlk A R G (3AL,0; 2510, BT H A.S,) S BB BEE ( CaO-
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6AL 0y, FIIC N CAq) Ml =L 1h & 9 45 X 47 (CaO - AL O, - 28i0,, 112 2 CAS, ).
L B R R T AR A PR Ar T (SI0, 5 Ca0 8943 F L) /NTF 2 6, Rk FEup

FFTEM W R CAL-CAS,-ALO;, M A B 8 I T Ca0.5i0,.ALO; B H A £
L MEET Ca),\8i0y  AS, BN EL, 52 0 Mg B tE BB 10 dA 48 20 CA, B4 %Y . CAS, &
PR ALO; cEREIPET AT R R R, FRERZA R T PSS TH
KT 28, REDIRAEBPHNF A,S;-CAS,-AL O,

B TR SR A Es RO, FRISRREE R, ERESENZ
HIE R K E R HA . Hdmbih FRRnEMZEREREFRBEMNAR, &%
:5? e, BlAEEA R A m R A WAL . [Fe, H

asE g E R, AREENEHNESHLER, SR ELEHABRAHRR
ﬂub HBRER RSB XNRIEE . & FAH BT S8 8S
b B R AL, MM AKEREENENEE. HY, B8t —8ERN
Rifgg/hmdaR R +f

B. BEEEA]

B RS A R B SR B 4 4 R Ho A 2 FR AR B i P TE R HE S A 4
B, AR B3R MEAMSRELY, BRI E M2 mR NG ErR
I,

BEMEEZOEAMMORE, HERRES TLHAGREFTHEKE
T Fr HE 51 B B - HE 4R 45 4

HEHAMGEES TREREK I RBPESIANEEXNIREHAETEREEY
tEH. FBf, HEBASAHAQEEERDHIENER, %R
2. BEHLRREIRES I ENAN ., BRELSEESER. —BRERES
MBI F B 15% ~35% 204,

C. 1M

HETHSHNEEEEARPHREEMNSE, B THEEERRN, &
RO THERTE 2MHAELER, REZ0SHEE— LK, FEETE
PR FLEEXR AW, AT SR SH SRS, PR r R TR,
MERHRAER, PRNT HERANE A EEXE,

BEFAAMBESRENER -8 %, HENSLEEHEEER
f, MWEBRENSEREMEREEE, Ko, STLESHESABERE
EEHRBERERE. —REREEBABEES% ~10% U T, SILE®E
HfL, HERBYEHDSA,

3.4.6 BiLEW
3.4.6.1 %%
®B (Carhon Black) W NERK, HERSAH, HSALBNE.
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SHFL . SHUEE 3% ~9.5% 2 8. kBEFEELELSVEIHAS
o2 A48k o o 40 AR T A R 1 SR L B R

BEETUEMRROAS MEMTRBE T, & THRETHSRERK
EWTERE R, REBELEWS, 350 FFGE—EFAK "E87, m
FATEILFMSETE—SRENEREEERFE 47 KBER
AR ER, FEx R A EsRnrRMEES.

2 SRR GRS RE L AT RE (100g) M BATRERMMSE HR
—THs (DBP) EMER (ml) kFIE, #R%9 DBP{H. SEMREH DBP EHK
105 ~ 195 22 [, k% E R DBP 5 1A 30~ 60,

3 B YRR TE 10 ~ 5S00nm Z 8], R TEARTE 5 ~ 150m?»g~ 128,
AR BB (BET 8) KRS THME (CTAB ) M.

sl FR T R R EMEERRBER RS, RERREETLL
SERRI RIS HAY N SR, FEJRRANE R TR R . REEE
arae . aEFRBRIEREHNBRES NEAE (HC), #EE (MO, &6
£ (LC) =3, Bk, mE, MR, EgK, HgH, BEHENEEE M,
REMA A TRERNDRSE MR, A fEAESIRBEM. IR
M F -
3.4.6.2 &%

TR (Graphite) RBH—FMREIESEE, @ XHFEAVEH, XRNA
BB E & AT 8i0,. FeO, ALO;. MgO, CaO. P,0s.
CuO B, BFHK, BF. #H1L%5.

FERBANFRE, VRAUMNERGW. 0%
y  HOSELSE T, BT FHBABRTRE o R
% EREASHERE, R 3, ARSREH

- RO R, BB H R RN A N
€% RRE, R LBR T EEE Y 0.1420m, PR A
EEMBE TR T SRR L, BEEHA

B30 ARMEEEE 5 s ABAB-- A, B5 B 4T A h A
£, ZHEEERX 0.340nn, AR KSR THE 3-

““

H
H +

90 F,
ABEBARBKEG, @ NS REFELRE, %E 2.09 ~2.23g
em~d, ABEN, EREF1~2, A THE®E LB E#E R, W
BRI SHS-TE SgE, A BREEWREHESYE, 2R
Bf, RS HSZE T EERE, FEIA 8 E R R 0 5 A S R R R B .

AESHMHEE, BARFHABENE, RRAWEKREAN 1.2x10°°
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K- Hib2smEre, WMBELEEIENRE,; A59H, HERAFE
ARG SHE. BHONBHATHEARHERK., LE&EE, BIGRE. B
R ERLIR S
3.4.6.3 &

MR AT A & DGR LR A — M FFRRATHE, METHE T — B EM B G
R MR, B, FEREUESHEFHRE, BuXYy -REmEME
H R BRI A R, BREY4E RO LT R B FETUS , TR R AR A
fLokimiS Mg CHEE . B PREHENER /D, Bl B8 RS 0 s B b
B @A FEERMERRTE. hHETGE, HFNGIRATE. FNE
FerEee e, ik AaBLAERRRA %, EHAM S RENRE
BRI FE T L. W RETEMNEESRI TR 3-lo F. HREHEWNFE
THEESREGY. BE. eRERMRESZEREE GERSHMHE, £ H
B9 . NIE . B WG o7 v B A A BRI G, kAR SR
HA a5,

W 3-16 APorEiTH R HMEE

|
| R B | WBBE | ORISR | WREE
il | ki,

Jpm Jgrem” /GPa . AGPa G
T — 1000 5.3 182 | 7.06 | 2 2.4
T - 800 5.2 1.8 5.59 294 | 1.9
T - 650/42 ! 5.1 R 5.08 o 1.7
T - 400 7.0 .80 4.41 250 {8
M - 50 6.4 1.91 2.45 490 0.5
M - 45] 5.2 .84 4.21 436 1.0
G40 — 700 5.0 1,73 4.96 300 1.66
P- 120 2K 2,18 2.24 830 0.27
E - 120 144 823 0.55

AT AR T —Fh, MBS BIERRFEHEN ., BR5HEL
TARRG, AR WE CHAIEEMEXE, REBERRE, BLES
B, HEs RSBl EEmMunBERERERLE., LESEHEHEAEEEE S
0.340~0.3d7Tnm Z|H], A THRBZMEEEE (0.335mm), #&&AG R PEE R
], IR 8 HOR B A S b R Reg g A, AR E ., R R
BB AR 3 M EESH,

AR L V&SR, AT AT BR A 4L RO G 1T T
B, HERISR: BAENERESSHOEHER, —HIREFLES.
MR, AEFLEEY, M THENIE; 3—HTm BRI, KT
MHEBRBLRK, MTFHENGE., MHBEAERSH,
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KEBWFEEN, RAEAMEGESHMARWE, A KA RABAEETX
£, BERLFEFMSBRTR A, aESn, KK Eg . fhai, S
SHEAEGREZ RS MM ER LB A REN R, BT 4EF
PR RS, PRATHRSEEEFTE mE, Mk SRS ETERE
R, MBI MR AL | BT R ISR B
3.4.6.4 4&RE

#MA (Diamond) XA A, AR -#HEEREE. LR
TR, HO AR aE 8 MRE . EAEN, BREFHES
BT EAE sp® AR 4 T FH op® S2LH
B, MEfzEYS (—Cir@MgEs, =
HES M TR TT R B & W A dkik. R4/
sofh a5 anis 3-91 BiR .

FRUEK, WG EEWe T, &
Harew . LIbayE E fIHHA g AN
WHEK, gERk “S02E". 2OEAR
FPEE RS (LK EE R 10N

15 301 £ HH &k am 2}, HEBRRDER/NEENYE (K

5 ¥4 775 T3 300K Hf, HHEHSH K 20W-eom- K™, AN
EEHEFAENSH), RINERIAERARRK
FRDPTBEMRERNSRY SIS, SR RE—-MREHE, HERFREES
5.45¢V, AMIFEBRAF U EEG RBHABEEME, = THEHEES
#H 1000 em. WA B TS AT HERE, 5855F 2200cm’/V - s
1600cm®/ Vs, &MABRBE R, BTRH, BRLAEKF DR,
M W 5% AR X B A 2250m B LT MK By 250m P EE S HELIN, S WA BIE T
HEMR, THEES X HERMEKE. 2RAaHa TRERAEENEILE T .
BTk, MREES T, LERLE THEEMEE A Fe a7 ot e .
& Wl G B B PERES) T3 317 v,
3.4.6.5 FEH (Cy)

LAgE 60 (Cgp) WIVRMIRKEBERMBEE B HEIR VRS H N T EH  (Buck-
minster Fullerine), XFREEEER, CoEd 60 TR FH # o925 O BB B4 F,
J& Rohlfing % A T 1984 SEFEBR B A S B A PP EO R3S R BAY, H1IH Kro-
to NI 1996 Eig TRtk E2,

Cot R AMOGERTRANBLTENE T FAERASEE, HE
AR ERABREOCEHW(WE-N2FR)HR2MTERABERRTE
20T AAERSPFE, AP ERAHNTENC—CREMNE K N0.1455mm, 5
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F 117 ZESHARSH A MWRK)EZE W EE

oM e ! EEER A EALESE 1L

F@Jﬁfﬂwm-l 100K 9000 ~ 10000
EHES CPa 440 ~ 590 —

R & CPa 1200 EI LR ERT
g (300K) Weoem K by 10 - 20
YPWAHE, m-st | 8OO0 -

W/ gem? 3.6 2.8-3.5
&% (590nm) 2.4 2.4

& Nk 225nm ~ 25pm R RBREWA
&g B /0 om 1o = 10"
AR eV 5.5 5.5

HESTFERALGHIUTEREEN nLEAN, BT CGERTH, %
ERE K BW, Culy (—C WEBBY op° ZIAEMENER (HAHER
spt ) B—EFHEHFE, REMRAILEREE, it
ITEEMER MBS RT LY., Fill, Ceoifdik
TThIE AR, AL IMA SR, e AR, &
BEibEn%E,

Cof ) PIBEVE BT M ATER ZE, A K F 700C, £
249K LA T 223 A Shiksat, 249K DL E B WG h &
FEH, CoMIRED TEW, FERMERTE T
THBAEMEFRS T, MTERLBESE. &
WEVESFSFRET . HA, Rb, Ce HFHMERBBEMN C AT NESHEEIIE
AT 2%,

B 60 i Hit R, FHEEER ChS Colk CofiREY., TTUERAE
B r TR, WERYHTESS, BLARELE, WHAEERT
WhW Cop; FHHREBEBEMAREDS, TLIERISEE AN 99.90% 8 Cp Btk
H 90%E Cuo
3.4.6.6 HEE

AKE (Carbon Nanotuhes) NFFERE, EE4M LLSERR BT
A -2, BARSIAEE TN EFEEESRERSATHEETNERER
B, xR FEREAGHSASREFILMEE, EERETNEAN
ERRGHS, MARENERODEHRTE, PoEEK, BHHERE
HI R s, TR —NERS 7. BOKERE—FERENLSKEIL+
WAk, KENLTHKE L PSS, HRESRSEGRBHMTR. —
BIGH T, smL- T2 EMshERE —&, MSE0EEEE ALK

B 3-92 CEHrEE
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0.34nm, B)A BN dy, MR, SPOKERE/PEE KL R 0.6nm, B 104
NAERB—B, 5 CesrFHARE (1am) #H,

WA ERMFE T/ERE 10REMHS, HTHEROETE., L%
i, FEATRVTRERT R . TSR REINSE A SiE A m O R HE KR
Y &% .

3.5 EEMBWAEREEHY

3.5.1 ES5HMBENRE S
3.5.1.1 FZA#MHEE L

TARESHA? 5B BEHT LA —HNEXL., R4
BEFFAE, - THHIZEBHTIXNT. "E4MHNEUANGTT. THdES
EREREILEANMHETEATI A mMAMER S HE KAE, TK
RERERUH MR A FEEEEA, RESESHYREBRAS AL &MH
B8, TLAME AP ERHR L & 41 A0 BE E AR RN SR IR R UL 0BG, MR Ay
MEHEE, S—BHABNERESEARRBEE",

FrE “856&" DEEEREMHa L, M, S5 elm
FRel pAr L EA R, NREEEE 6 508 0L 8 4 F B & i 1A —
AR, NG SHWIRE, Hbh M 2580, HFyEikiE, 5—
FES B B AN, RS H, B4 EMEERG E3T Uy
HisrJFo MWBEMRZR 1, RUEBHAMBEMEZ MW ATHTELSH S
WEE M-SR, R F TR, R T 5808 40 4 4 A 4 B0 5 2
G, MR ERBX-BHMEESESHEMEWEREEEW, KL, R
AR -SSR EFAMNMX U ERESM BN —H, FRRE
o —, BB RbBAH. BuHmR AR,

REFEEEME, WXL, E4HNaBEMNERLET S, %
REEB: T, A HE, W EE., K-, ATHBIAS S, BRE
F, REREE - EHE SRS, XERBFAZLEHUTEHE.
3.5.1.2 SeH#s kst

Har, XePBm RS8R S8: BN, THIESEHE . #H
VLES FHRAMESHN. E4HERUN =AM AL ZATELTR
. fizk 3-18 Arx,

B ELEEA UL T IILR a2,

O HFEALERG Y. BREAHE,: DRESHE,; BPEoHE.

@ BBERERSTH: HIBRESHE; 2BETSHN: EHESRE
EEAHHE,
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@ ISR N WHARLE SR, RAFZ SR LA L
Hat#,;, WEAHEEIHEFE,

@ AR EETN. BERRESMN,; EXq4mesE s a,
AN ATEREGTHEL FRTRERESHME (T4); “HRAE
CEZEE R

FI318 NEMHEREHAS

it %
T —
4 R HE F ey Lt L& 5 T4 B
. J &
Rl FHLBEELSHE |Rue/kBELHE | BEERE
&8 (#2}
s | ERAS | MOV EREOME | RO SRR AN
&R H 2 B /3 MR
A% | HE/ABELCAOHE | TR/ MEEY OHE
WiE S | BA/ERESAHE | RAUMBEEYSHE
X BH | REIBILA SR 87T A
¥ 4T FA AT 4 Y
2 g . e = —
¥ i 5 )
# A% |[BASEREELHR |GR/MELESHE | FR/FHIERLESHE
[ y =
oo T 1
. WOk WG 28 4 RPN
_— S5 o RN IEY & B R
- 3 /8
T ER/AH -
10 R

Eh, mF -SRI REEEAAKR, W ERESHE, AHEAH
K. 2EE4&HE, BREAWRE, Wi EHAESH B E IR,
SIC, MFAHERBAESMHE, AHEESHBLEE XTF 4x 10°em, HHE
BKF 4x 10fem. XERF——FA,

HEE MR WE 393, HMRHHNEREEESHE TSRS
12, Ll PMC MBI, I0E 3-94 B .

REE G EIEN, MENmER UM AR, 08 kR
ISR RO R B wy, AN EEEERES, ZRrBEEUEOH
Blo MMBAENFEREWROE SHEHRARTEFEAESHE, A¥ N
BERE, B SEEHT R —12RTg (KBL), B
EOME: I mMRTEREESGHRBTEE “REEIFEE MR,



— HERAREE SR
C-HME L BMEEE SHE

228

B -GG - R, WA SRR E SRR "HAERES

BR” @ER “W-ET, £EEE,

TEREZ

FiEET

Juadeds
o dd Jmd ol
R R R
& R

e x
£ 00w =
wE 4 hE X ¥
=@ I ZEE BT REEEL

dup WRHIEE TRE  Wdaygdmder
P EELE CdaggERis TR am
A <o B U T Y i e
SRESl RIS IR W T S I )
S A L e ) R
EXEEREE SERENLEE R

grgrEss tHEHTRHED CERRY FRIITLE
KREEENLT BREERERE R R TRERERE

|

e h me— - —_ _——— d

- - H R B
- AR ER

dududnfodo<oo
1o ot ) I !
4 ! g
HEREE

SREILGHE

CRERE T,

ERE

ﬁ.ﬁ%m m .
I il }
i B
el 3 2

h-Sil), } B4

%{

o

-Al
A
L3

%
MAS( MgO- Al 0,-5ilx )

LAS{Li
- Rasialon

-~ HRMREL A B
RRNT S| R

KRBT S

|

oM AR A

W
¥ EE

B3935 EAEHNIFRBESHHM



229

- EFHRIR(FRG) e
| i g_:.!%
ek - BRI
_ mmex | R

i :"E;_"EEKEVIHI"} -
i BN TRECRGRS

. onZAIE AR (WRC) BTk Rk Fhinl, @Ik S -
CERWE. R R SR, A,
—FIFIHE (PRC) . HALE Wik A8 .8 -

394 BESWAUSHH (PMC) fiamak

1.5.2 ESMBRIARKEESY

R BIRIBEM RN (BB BN S —2H5T) i
Hl, BaHEMRRE- MREXMMBAR, NE393HFR, BO2YE
EaHE, tEEEAHE, BEREASHE. B/ BESHEB IR ZILE
BMEGHHE, - BN EAHEAR, A7 SAREMRY S, h2
WO RER, BTE-LAHOHES NN T2, B oHB AT
WHPEM M EEG =X, T4 REAY, 9 %5 RFNGE, RRE
B, WHEPIETYHE (FRIE. BRIE, T KSR, imHs (2. ) AT Y
B (AW),  -EMESRE, MRESHE FEHARYG %, SRTE S
AU ERMENF R KRLE, TITEE Kevlar T8, BES THELES
M. BEDTTREIRESSE, BEASE, THTHEUERBEE . By
M. WNAFLERRDEA Y. BRIGEEAT 48, SbS4T 2% . Bibeker . aivisy
4, BB, AMBEAE, FERT S, RIlY S RmIne TR,

ae A (wisker) BIGBLE —E KW (—RAT 10) MB®EmANF 2%
[0 en’ MR HER R, BAMAEARTH 0.1 BILIEK, KE—BY%
TERTHKR, BRELANENRATERN | ~ 10um, KZKES~ 100
2], AR RGN A B A S AR A, TR R BT 5 T HA B AR A A
B, @MAGREREM (41 Ni, Fe, Cu. Si, Ag. Ti. Cd %), L5
A (I MgO. ZnO, BeD. ALO;. Ti0y. Y,0,. Cn0, %), BE &4 (0
SiC. TG, ZrC, WC, B,C %), E4WBM (40 SiN,. TiN. ZIN. BN. AIN
%), MIEHREA (I TiB,. ZiBy. TaB,. CB, NbB, %) %L1k 2 B %
(M KTi0n M ALsBOR % ), 14, REBEHFEAMNBASMEE, Of5 Lk
Mg MLH SIC. SizN,. TiN, ALO;, A LR S LHILERFM. 5
EATR R BT R BRI BOR R ), DRI A B R rh T X B R A —
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EME, B FEREESMHEB BHETETMER . A HEATHIN
Wity ¥ SR AASRE, BHE, fA, fE. dESREENa E2FE
SBTh, g, S48, S48, mesk, w4, A%, Belli
%, REFRCNBURE MK (Padicle Reinforcement) SXHI{EFIALEIHR A (Rigid
Particle Reinforcement) . R HESR AL RANAE A (- BFE 10pm LT ) DA
FleBEMBELPTREEEE. SREMWEMNER. &F -FhErE A
S8 & (Ductile Particle Reinforcement}, FE N & EE R, - BEMBIEEHE
FIgE T B R R R G, B BEFRMNMASFEMNBRERAF
WREE T . AEEATEMMANBHELS, B8R, EFSEEENE
BESLREEAHHIBEHREENAZZ—, THRIENGILHE G HH
(£ 2
3.5.2.1 R4WATSHH (PMC-Polymer Matrix Composites)

EOWRESHBR-TEAKMMBER, ENEEMGEFE., 0F
AR AT S, BT ESGYRR LS. BAEKBERESYRES
HWh, AR omBE SN, B EERESYEESHRAER
BN ERAYET S8 HREFEFES HAFERIEEE SR
VMRIERE S, AEENERE, FEE A MARERE. AWM.
BERAE. HPAEEBEBEMHEBEHERX, 5881 80%, MITEHIEH
— i FAE T I O B e E R S R R, BRER S FE M TB R A 4 8
Bl FHob, WDREE (BMI) 2 h Dok BB 505 % i B 5L AR T K,
BERAKMAER —SHEEERER (PI) WIEZEE, T, v 250 ~300C,
WHEEHSER (-65~ -230C), B EARME, HEHAEARNEGHE
fit, ACEFEAEL, TEMNE, fimBdlk, cRATUIEEME, R
b, BRABABEERISRIERAYEE (MRRE. BR4E, BELHENER
ZHEEE) ARl [0 ABS B, BRHE POM, BEikK (PA), BEM
PPO. ¥B; (PET. PBT). EBEE (PC). B % |, =@ ¥ H 20% ~
N BBEF A, PMEEMEEERTER 12, THEHERE
PEfE, PRk RE, WMER-TREN, MHy AR, BEETERE,
X AT AR IR B R R A TREM AT Z R TUMESG ., RE. &
TSR, BERCHEEGHHENAKFIER - HSRENFFRH TES
¥, WREHR (PES). BEBA (PEEK). REME (PPS)., HBMHREK
ML (PAL) . ABHEREBRTELEESAESY (ICP) %

B T B 4L ) A B e FE B A R AR, E T A% B E S R EH ERR
RIBBEAIE P TERE, FAARERZHMNRXTTESE, i, BEREX
MAATEAFRFHIZHEMRTRERE. RABRSTETHE ., #IrtE, &
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FMEEAS BN - AEMANES, ABEEAEREMNASELESHIHE
PIvE (RSN TEPHERE), XS FRPHAAERNMHGER, Hit
RETHFFRFRAMERS ., 44830 5EEE%E, TEESER. 5E
THETRE, TZHE, ATERES TSR, —BUSETHEMRTREH
B, THERFEEYETFAMBEALEL®RE, tEEBRSFHNREME, H
TEREYAGRERIRE, EfIAEECULRET TE, EmEH
=z, Aed, A, GE4, MTHAMEAMSEREZESHRUASFEXE
Y=
3.5.2.2 2&EELAHH (MMC-Metal Mairix Composite)
EREFEHHBEUEBRERGSIENSR, 5—R/IHEBNELE
WM ATHERMESHE . ZfeBREASTRERR, ¥AKTE
8. &%, 8. BEEENNEE, BRI RNAEANESOLEESHE
B, BIATL) BiEGEHAHEMma s, ATLUIREN ., A9%. ¥R
MELER: s, B (68) 4., ke, SLhEg4%E, LES
s, W, Wiz, AEMEECEYL; BEFN (RSN, SAal
BFERACTERR); A (b ERH. BiaERTMBAMBAE),
MMCIEES M RTE R Al Rl o3 . S SE4F A MMC; M 4Tk A AT 3R
MMC; 'Bikriis MMC, Hoh i e 4 e s MMC B SR T ERREA
., ERERTERSRAH, FENIER, SARER T ERE (38
e WL, %) Birvese, FRESEHRPE., EREPEMEE T AR
REARENMESTE, BESHE/NBE., NEMSESAEEERTZE
TR, THEERMEBRELT, ATERBERIRZH S —MoRE, il
KEHABREERENGE. EHMSHAMEN MMC 9, 5IAEHNERA
BAEEHE (R4 REFHSHESHE), EUEESH & R E
R R E R, RO i, RERNERNEESHE
AR, REGERERRERESE2N, BTUESLERILEGY.
EERAR . BEESHHE,;, REEASHE; SRE6HH,; BES
EEEEHE. EABELRENE. BRUERES S THIEE, LER
MItBE R ERERER, KFH (82). # (54%) EEAHHTRE
THEMRSERENIB0CESL, (%) BEASMEKEHBEERAE
600~650C, HETSEFSHE (R (82) EEAMHE] TE 1000
L ERBITAE. SEEYMEL, SRMHNRAERE., REE. S8k, &
v, FB., B8, MHE. RIT&eHg. BhEgRE, WERZH8
Ao MBEMBML, £REFZHS &Pt ZME R Lk 154,
Hoogk O EURY:, PTLAMEBS SR mBaritifl, B b B RO R



232

o, HEAE BB FTERE,
3.5.2.3 MELALEHH (Ceramics Matrix Composition; CMC)

CMCEHERAELBR IS IS (EEXAIATGN), £t
HRAMEREERREEEMHBEMAE. WXL, BEEESFSHERS
M, BETESHIZESIFHEE, HERSEFAF LS AN EZ8T
AR, MHMEERAEHAENATESRER (MY . Aiih. &
¥, BiY . BiHS) HEGHETIZ FEfEnFERmE, 188
EEMEEMES (KEF2000CL L) EE A EIMRERE, BEHE
FEmERE. BEX, eE., HEk. BN E0H BTk EEMn
M, AEBEKER/, XERREREERE-BSEME. B FHEAENR
EE&MBFAASN. EXBrnmRA2%E. HERE ., i (&
B 2. HMRE, KRB YSaMEaR, SR8 WER
WA USRI, CHER VRN SRS EH R, EMERA B
B, SPMCHI MMC N ECMCEAHN B IFIERANT. EHEEPMA
Bk, BN, tFRENIHEZYE, DREFRAERESAHE,
EELAE (MRKABAERTR) WEREE, EHHAATREKEFER
fEE, fFEIEMhGREREERS, REEERYBEISER, RV
M, FERE RS EE

ATESHEYEEERFTESHERE., S/BRE. RIEWE.
AL EE, B4LHE (sioen) %, 1) ELEHTUHRESERE, TR
A ALO; il Si0y, HBEERE, 29 2000MPa, VR TLRAIG, BIL W
thaE, BE7E IO CHBE T KM ITIE; dTHEZHBEAEK, XELEE
WREMY, Hm, RERENEBERME, JBERD, HEFEMRFHBER
H, MELBSETHZATE (ME, EXG8), 58 (HEE) Al
B (MER), iRt X, MR EREE, FREATHRBENERST
fbo 2) B ER 2 FRX 0 ShNy REBSRBENEMLEY, HIBAER
WER, BEREN, HF0.1~0.2, HEAEBYT, 22— EH
B, RIS RS T @S . £ SN, P A ALO,, T
AR —FHEEE, FAFLHEE, IHEESAREEEETRERERSD
MERSRALEATERE, 3) BRILBEE, B4 TRXHASC, HBARAES
BEERMBESNREIEN. 4) BERE, EHENBEAMEEK, -
AT, FERBNEEE, RAER - EBMNMRE, ISR
BHHEBAR A A K AR EEE., NEER (Li,0-AL0,-S0,, B BN
LAS) BHEME, S48 (Mp0-ALO,-SI0, i 520 MAS) BRI M 4%, B
B RET: BB AERZ, BRESERENLSHEER: B
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HMEMH MK AREER, EREASHEFENNEKEZBEMITE; &
B5THg, LHMKREE, SEEL; KEFRBEXAELE T,

CMCAETESE T H AN, Kk, 7&5u8 T 4 2 6 5 a0 20 % &
ENZEPHAEREUEREN SHFRAESE, IENEKER D AEAEmE,
T4 MFREN TSR E. TERMEEE OB HBH R,
FTEARBBRAE, WS, BRBEHER CVD BRIpmL g%, o
ALO, 54k, RibwE-UERRE s, B2, e, TENe, BmibaER T,
SiNg g, Zr0, Pk g,
3.5.2.4 #/s% 5 44H¥H (C/0)

WOARE GBI EhRS S R AR EE SME ., C/CERE
R, ERRXFSETERTHSEENGER, 7 1500CLH -7
RERFEENEFEERFTHES. B TERET CCESHH R 3
Sz M AEmMERONETLIA G, 48 C/C 5858 K95 S fdss B,
YR E SR EREBEAEmMES. &, C/CEH— 8324
Wi B, BERNAGIRREEE, MASE SO, Ko ar %078
ZRE, NITENESEHEHN, I CCEAERSHHMMNS T B E,
BT CCHRAEE—MARTE C, MIPEFTIEH (58) HEMES. I
EEMR, BFT, S8, BAEKER, S8R, swE, b
FRMER R MBS/ C/CHRVERHE—THT 2800CHENEHAE S
ME. CCEGHBMIRIEEPE. BEERTSE; BEENESL, &
e ERERE,

HEj, C/CEEGHRMREERTERE B TESHTAE (CVD) MRE
REFHRLBRAET T R ARG, 599080 CVD 5 R B I8 i
(BPFR) . HTHEERBHUFERE, CCESHHENEE T Y I40%
CVD BN SBWMEMS ., FNF CVD &, BVl S M a4 8 0k 5w 4 5 H
R, HEEBEEEE LREHAER, MUCESHE, RIEER CVD &
IS EYE, FEFPR. BR. Ak, 248, RREHEmSRar
0. MRS BR 5%, S TEEH, TEBREHSM®, W
BRI E T 950 ~ OO AW, 1750 ~ 2700°C A RBEH B, W ISHMIT
AIKERAEMNNEESRBERIERIFEE, SWEL, BEmILEEEM
ik, BERFATELHEEMGE, WIEs ARG, BYames
A, BRMERHE . T8 A BERE. Bk, BEMTE. BREs,
3.5.2.5 RAEEESHH

AU A R R IR — 2 R . MES K KBRS ENER
MRE, i —FINWE, CFERASESENBLIERES —SWER
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ANiEfG . o, QMRS @, AGEEKDEL A S E RS
B, a4k, 48, £REEVHRE,; RasS T, LB K paEfd
FIFF A K REPE BB B, WA K, ImRERELKYE. ERREEAKIE. HE
BRELKIE . BRI KIRE, KERLIEEMBET~EEX,. BEE/MN—
3, WRERMEFEFEL MBS K ESENESENME -0 KIEWNEE
ST BREBERV O ESE, BNk Rl RE, BRIE, K
ARKAGFEN . PRk, SILFHMNEHERYAEHEK, X-EHFiE, #X
PLBER ARG, fihs R (RAMERED 1710~ 1720), HEH AW
HEZMM D RARPHEERMEALT, BBEEEREN, A, AEKERF
MAM. 88 (MYRPAaE) FEERL, MR&SAKRNEENTE,
HEEEREFELNREMNES, UHEEORARNHEE, XREE —RIBE
TAREAEGEHMR ., XERITIEHREESHHE, TEREBLIESE
KUK AEE, ERTBALETERANE SR, R HKESH B
HLE. EfIFTHMAEMAEES, TER., &BAE (REHTE, KB
L), TYLAH (INTEHLr4E, Miars. mersg), SmMeE (k.
Rl BRBELHLE), AYAE (T, BREH), i TFHaEmASEs
REETHEME 555 F, ERHLAEM, UrigET, I H{E, —E 25N
ARER. AR RKERATENER, NRASR, BXNBEE LFE K
kgL, P, KEERESELTH FEHREL, FuMEHEAIEE, REEN
EEH . NN KEMESTIEE 4N T T M2t kaEDR
EERIR N, FTANAES AT ERNGHE (KE 40 ~ 0mm ), P4
(20 ~35mm), MBEHAE (15mm VIT ), REHEEE—BRZEO.L~0.3mm
Z 8,
3.5.2.6 H4&MAastt

SEEMEAEL, EAEMEERENSE SR BB, gt
ARE20FAEENFRE, I —-ESEES4HBREIELRES. E4H
BHO A2, VLB, 3, R PERE S # e il A  dhs o e LAY . R
BHl,. EEIE, R TZEFERATRITMER, D8R AN Y
FEERMAREMER, HK, E4HEHESHYRERERY., ©Hd
BESMWHPANIMBEL MR ERBE, —BAEdE4HE “iT
BESHEEE, EREHABREL, TXBR T4 EEE, BF
mFs I, BE, EEVHERERSIBTATAIHEE WS4
FRAL, MERERNESTZdBETESHSREBMELR, EEHE&T
BHEERHGIERN I ZSE (AEEFWRBIT X 5), AK, E4HE
RS HER. BRESHNNEFESEKRLEE S BRTENK
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2, REARESMHHARSSG SN, HEEFST,

(1) s E., WEEX MHEHhfMESEEZILHALEE, H8
KR ERSEEZ LA NILER, AHEEM LB E X — S rE ik 88
Bode “BEEE FERAKE. I RAEMNEBENEE SN RE
LB S, HES2F41E, L& 35, HEBRHYAH, 8. &
7 4 5.

(2) BERE2ME HEMHOERAREAMBIRERRZLE, MR
EERG., TR, FEBN. T4, SENNE R F8E, 42
WYt R L Wi BT, BRr ool it BRI L3, &30 B H AL 4 a9 4 4
E&, WGBSR T KAEHEBTFERZEMNIBN.

(3) MPEHFHE EFeRANAEFERFEWRMRBI(MEEMN 0% ~
50% , MRGHERTYRESHBRETREMMBAH M MBEN 0% ~
80%. AN, ERMXLEMFES T ILIENESGH Y, BFEKNEH
F o FEA eI 2 2t

(4) BHEREHL ZIRE0aRBFPRSEREG RN, EREHH
B EST ABRBEIER, R, EaMHRAEENARSE, Wi, E4
MEMBESHERBARARRESEENGESD, HEHRSERE
L=

(5) TfEEMAEREY HeMH —mmiitissl, R, Smiffak
AR, BRTERBCKEMRE, RMEERE, ERFHOTHELH,

3.5.3 E5¥8HER

EGHAENGHREAFEEE, RABRTHTEITE. STk
FTERBETHRELIMEE (SEE) MERSESREREK (FE8M) F
WAHSREEAER ., HiEkagshedk T8 A, BORERE, B RE, &
g2 (EIE/ERM), BERKAH. K4 _HEAN, KTE=4HREAEK%,
EMNYZEEBANRRESHE LESEE . LA (FFE) WERgHE, s
KB EIEEEH (BRRR): B6& () &8, ZHRAGHEEBEH,;
KRG BEEW. NE 395 Binm, HPBRSEWTTUREEA4HE
S5, WATLIE Mg () SRENREREAEN. KESHN=%
MRS ERAGEWNERATE L,

3.54 EEMEHAE

L T ERET, BALFEA AR BAG R ISR oM, B
AL FHNAFAREHA B, N TFTEHEESHE SRR, 7t
EambHEREREEFER. EaEdhmds Rk m i Rm R
i, 2P EERNE - BRARENR(KRAIE S FEME) MPFELLE
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ey —ERA —EEE (4R ) -
] TRRSEE, HAWMERANRE
e ] AR SRR MR A R E 25

S| g - REA (RBRRER), R

1 TRARBO T AR 25 T 1S 98 £ F0 B K 5 AR
} 1 omeE, A-EANT, EandEd
Saiaes e mEmA R, PR
396 i B ERE iEas S e A REm E AR ENEGLE
HEM2EEAE T EMEL RN
LEE, WE 396 FiT. RARRE My, RAES—cEEMAH
—SEERBME NGRS, HM IR R B — ERRE T, BREF
BTN, EENESMEY, AEERSENERNE FEREBMRS
ARG BRI AR (W), Bk, W55 E o 7%t
B (BEMIF 543 EETTEMNEN. HREMHAE LRSI MLEE
AEEAENREZHRZ AR ERYE (interface science) »
3.5.4.1 FH &M R aEmegH K

R ROFFRMBEAEE RS 58, EaREf&da b
BEMARGBLESR, %/, BRENESL, EEIBRE—1TE-RE
B 0 S, LT B AR, AR — O B 0 i - R A ALY
B, SEEAETEN gy E-BRAEEAIR. BB RYRE
M4 ZEXES. PMC, MMC, CMC., C/CE 8 &M BEEN A EE
REFHER, SORENTFES TEHESRA, SASH, XHEEE
EHRATMOYERABAE R, BiL LRSS MU T4 BE,

BB, Rk R E AL S B B, B E SN R
BEFRERETE, WEBMEEETHYREEERARE, MEENmMR
., PSS SEAIREES, BRARENREREEER Y RARE
B EEH RIS,

% ONE, BESHEEE -AARRES (KBRS 55 MY
Wi, RERENE- ERAGTHEES (RERS) BoE. BpEN
T PR s T LR R S 2 0T BT 2 B AR o L — R R R B R Ak,
FUUHEES (TER A OEEERE), SHEE (XBH) I8
EWMBESEALREFEMTSHRTFESHLESE.

BEBE, RES (KBRS ARMNBELTR, B8 ERA2E KR
B3 B B 138 1 B RO T RIRE B AL T B %, W E A . A
EREEHNFTHATREEENBET K, MARES FRAEF—SNERE

Bt
T o
b=t
e o
i w=
o x
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BRSO, MEEEFARBANENG HEPES, TERLFIES
by, ELUS AR BRFSEET, RERMLEEH %&£ LHNE,
RAKHBREN TS, RFA TR RES L, A6 LT RN
o WUFHESXFATR, P, STREHESMETSHE, §T
TR R PE AR A RS YA S TR S8 B0, R
Bk a T HRESEHIE T H 5 SR TN, TH R e L
AR, FREEAHBEELAEAR (AEA) a2 LT,

M EE AT RATAT BT, 455 R E AT AR5 R A B
W, ARG (EA) LUREAEE (SRR ) AL RS R3S E
B ERENARERER, HXHBEBIEEN2.6.4 BT EM2.8.4 WEEE
B B

REBE 4 P13 A BRI A S BB 1 & R 2 B MR T, TR
BT B, BEHRNTETYES, BRLERMEE, NEe
MRER (r,) BHATRENEEE (v), B, BBABFE (X6
B 43 B S60mI-m~2F 70 mim-2) RERBEIFEMIENEE (EFHEH
Bl 43 A1 35Sml-m~2) —AHEFERIEHTEE , RIS R R 25
FEE RN, RIERA AT R, £ THERE, BEFREH
RS MM VTR AT R TR B2, MEKEILE Al M08 i H 1.

WE ST SRS BRI RTHHNSE, WETER-BEHENT R
SYHiMEEE . ETIA TSR B TR, AT R —
MAERE, FHEKSHERSE, RABSNTHLETS, BFEST
Sk, HESTHTANIR, —BRAEER, RELEL. HERY S
BA R, BasSF R RST, DR, SIS 8, DA YT
WM REHMNERS A RS o
BT RAERAEEENERREY, -

TATZ I B R BOR A, B T KT
W E R R E R R ARG,
REEB AT RERSRME. FHAN
B 9 2 i) — AR TS B 3 1 ~ 100mm £
FRAETE. ROWESHHNESEE
WHRT 5 FRER, B &5 TREMS Q Coming g
FIR) 45 R . VR 0 FE 74 R A I |

THCHT RS ROT o Frm g r 0 TR
BMATUR G TENOESBE, M, "ﬁlggégﬁﬁk
BBAE SRS Z F % 4 RE

¢¢¢¢¢¢¢¢¢¢¢
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HEREEANSE M ARMEE S, XHESEI UUHBE Y BMER X
AT B SF Mg i, Wi 397,

MTeBEESGHERS, ¥ THEE-HAIMNTEZHEELESENE
N, METHEEEELEN, BEREEERANEEIMLEY.
3.5.4.2 HE&HARG LIRS

B ZHAEERTRELEE, RETYRNEER, B4, Al
LHHATEMHNREERF AN RS R, FE EfEEn/ER S
BRI .

A TEFER

(1) EHMERPEE (Van der Weals) 71 SFAE S (London F1),

BHI ELRBA T a4 ERAEAA 45, HitESnT.

e )« 52
L= 2 I|+f(2 Rﬁ

Y FEKFT: EpL= —é R?

o L PR 12%5'1%:’&?1\ AF2HEEE; e o AT TR
thE; R AR FHOEBIER.

(2) REEREESD IMRBAERTRELF W,

BT —— B TR A (keesom J1), ERMHEME S TR EBRENT
J1, R Ex IR SHERBGRE ., B THX, HERXNTF.
2 i

Bx= =73 X ks

= 2 4
Xt B o T, pr=pa=pu, Eg= —?x—K‘;ﬁ,

F gy o BIBEIE; RASTINER; K HEES .

R —FREBEME S (Debye 71). — T AABRES S 4 FiHES
— B, KDy =k

EELSHERIXEZRW K,

ED=_

Hl#%*'ﬁ‘z#%

RS

P o HESEE; o« IR FHRGEE,

(3) EERT RTEZIGSEEEAARKRETEEEALMET
ZHATLUERER. BErEZHEEAKNET (0. . F. N) &R
(-—CClL. —CN%F), SRMAEAX MR TFHL-BEHERR, KERAES
AT .
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3 IR 5T Eﬂz@g@’ﬁ

AP HY, HIGRnaEEZ AL FENSITER; R IEEHE.

HEMEH (<0.25nm) B BT, BRAOESE (>0.280m) #
i FE R Z A1

B. e {EHA S

B - R AR R e T M E R T LA RS . B IR IR B
RTHRAHEE, TERXAECER.

NF gy, g HHETT; RANFHEGHRER; K AW

C. B-WZEBFHAA

EREME FHRER FEEHZEE FXRAABR =28 F . BFEENA
MAMPBMERFETIEK, BN RE X, XEFTSSHES
mE rRHRKAFER, B, #EREN—Ei s b o158 & n
B, “8LNEABENNARN, HNREBRERGHME., A, B
P 4% S R R (R R LA K,

Ak, RELE (ERZF) (EHAEEMEN, B . HEH
A [B) AH 4R AR B - T 2 18] f TR 5 ST AR S S AT T R R B O R A 3R AR
i BRIL-HERTIAEN, S THOHAEFAI BB ST FRER R
B 6 AR o X Frif s RS N& 47 E 73R LR
FHEZEEEN, REE—-1TEFRT B TFTERMEAER, TH (EKE
T) WEEMNAEmMSTHEAERNAEEREHER. AL, BE. B&E, ¥
HMESBNAmNERNERESEENER.

D. FEfbERESER

WA ARENAEZEATHAENRE AN FEREZF T8 S 1E
H, BEGHREBRRTHERMEORVHMENGEER, X—LEE4E%
MABME. — B, ¥R ESRERNENEGERAREEXR 25~ 0 F,
XNTREOEADUCHAME, FEREGTFHEBELCMAERT HERES
WHT, —BAEERAHRS, BERERS K, M TXFFRE, PR
HEEAT XK AKRGHIRE, FERET, —BRUSB4£HIBS (—8BRX
10.46 ~20.92k] mol '), AAEFESKPEL AT E4FHBES., EXTVH#HABR
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W ERSRY S B EMANEHZ MO RE, BT RAWHOHRRMRLEER,
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TR R BRI P M AR, a4 aHH, BINeafFmpd
I S B FR AR EL AP 2 7 I RYRE M TR E .

TEBY )3 B VA . W sTiisker . REYEE, FHEETERE,

B. Wi

B BB R EREERER, RN HIKT B RN, MRGIEH
BT SERNE GItE); R, WhkrEwm3 (k). hTHE
Wi R R F, A, agdRmEGR, Bk, ikEE—
HEREANRNES,

TE—ENSREMS BE. MR, WIRSAMBHES) T, HHE
MmN EETHE, FSREMENERX, BHit, I RHH TS
BELZMERSIRPBEREREENEZLERR,

AJTHEA, SFHHEARATRERATRSY BRRSER, Bm, S8
BHERASY BEANBMEK, BRT EMNPENET., IEF0E, g
FREWE, FHEH., BB TRy RARERED, FRKER ., 94
NAYHRZCEE b B R G2, BRI R B R AR ey R
FE DA RS 4R; PN RN EEE P ERA TEHNER. —#
HFEERNAERR,

M EEETREMEHEASATIES, LTHFENMBYE, HRAYE RS
AERBEASIEFEEAR-WEE, @5 DN T KIS BIRE -5 28 55 % il
ERTEMEZHETE., BREZMAN S, WIMFAHHFRF RS, 88
. FHE R R,
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4.1.5.2 #E

9 EA BRI T MBS RE VR, R\ AERT A, M
BATHIFHE, BERISAEZM, AT RILAEBIN, HREAEREERRF
ROXHEAE, UEDUkEE , UIEE, MEEE, i AoiH R E,
ZTHEE MR ER R — P mRiTie.

A. PUKIRE

DU AR RR bR . ZMEWMEE ., BEMNEEREZNT, Hil
RE i S o) L 00 B BRI T R, TR TR AT A BT R R
KREM Fo.  SEFREHAZL, BBEMKRE, ME&RBRTR, ATEE
RORBRCBEEEEREIRME, MAZKREET, #4270 784
SEAPREE: 2 TR R L

FT 42 —EPHAYIE RS IRENE
l

e N JH B 38 FE /MPa # 0o 1 5K W MPa
fiz2-% 2 : 3 g 1 1400
JCH 99,959 B K 4R 70 £ &h 791 3700
HE 99.95% Y FLE 280 £1 5B F o 20000
09, 45% 38 K 48 78 | & %75 e 6000 ~ 5000
95, 459% ¥Rl 62 170 b R 3500
2SS 350  fea 3500
" 310 A8u 2100
LBk 50 240 ~ 280 KO #% 140
o ik T 700 - 1300 Je I 06 70
B A& EW(4340) 450 ~ 480 K66 #T 20
KB 4340) 900 ~ 1600 PVC 34 - 61
3 (300) 2000 HDPE 2] - 38
WHE £ 2400 ~ 3400 PP 33 ~ 4]

[GIHE, 25 PIRURE T I B ) FE 43 388 17 D0 w7 305 78 P 40858 7%

A THENAFRE —BR TR (343 0% 44), HRHIE
EEEMBETHIESHERIEREER, HufERESTHRSSRBHE ., I
HENNGEMEBEEE SN RENHBEERES ., a3 RT SRR
WiEEEMNG LR, WEEREXIF, B43 4B TILFFHEBH M
B e rtEeE,

B. iERE

B RENFEMEE, RANENHS T A RAERERNSS
H, REINAEITEIEME KRBT F,., BFXHERSRE.

g,=1.5F 1o/ (& d?) (4-22)
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A, Iy, b BdAaRAHRENEK, B, B,
THARAMBEFAAEFEFHH:, = ATHWMANESHE. SEFRENSS

I B, A7 B S B AL R 4 T R o
43 LEASRESBRHNENSHEEGELE

WH x10° RIS PR R HIgME « 10 | HEER < 107
AR RN *

Jegrm? APa AGPa Am Am
# 7.8 1.01 205.8 0.13 0.27
i 2.8 0.46 73.5 .17 0.26
& 4.5 0.94 111.7 .21 0.25
N | 2.0 1.4 39.2 0.53 .21
WHED A 1.45 1.47 137.2 1.03 0.21
BEET IR | /50 1.6 1.05 235.2 0.67 1.5
H{1L.3 ¥ PRD/ 1.4 1.37 78 .4 1.0 0.57
HE
Wt A4 2.1 1.35 205.8 0.66 1.0

I R B B A S A A

O MEEHNmWEE, M DRESHMERMAG, BEMEE LR
Hepe A A LM SN (R 8, BT LLGE B T80 5E i TA 7 B RE Rk A BE, fnék
. TH#., ERGETEHEMSQ M2 EEMBEE, 3 FRa 7R,
W H T i B A R B

@ BiARMN AR ANE, REMRA, HTHER S EBEAHY
R, LERFNRHN, RAEXSALBTHANEE.

MRS EE S MEES - SHNERR. —BWE, KB
X, NPEBBEHRK. R44FIB T - HELBESYHIREE, HTRE
FEHRESR.

Fd4a4 ENREMENFER

— kIR A Y L RipER P EE = iR B
/MPa A A MPa /MPa /MPa

HEERLE 21.5~38 6l ~ 150 820 ~ 930 24.5-39.2 1080 ~ 1370

EEZIE 34.5~ 61 1.2-~2.5 2740 ~ 3460 6.0~ ¥7.4

ABS 16 ~ 61 10 - 140 650 ~ 2840 24.8~93.0 2950

PMMA 448~ 76.5 2~ 10 3144) 89.8 ~ 117.5

B iR 33-41.4 200 ~ 700 1130 - 1380 41.4 552 1180 ~ 1570

PVC M.6-61 20 ~ 4 2450 - 4120 | 69.2-~110.4

fE#-65 81.4 60 3140 ~ 3240 | 98.0-~ 108.0 2870 ~ 2940

-6 72.7 ~76.4 150 2550 98.0 2360 ~ 2540

JE 1010 51.0 ~ 53.9 100 ~ 250 1570 87.2 1270




285

B E

Lok iR E BT 3 1o 40 A DAL iR iR

R
SMPa £ A MPa /MPa S MPa
KPEE 61.2 ~66.4 60 ~ 75 2710 89.2 ~ 90,2 2550
RBEEK 65.7 60 ~ 100 2160 - 2360 | 96.2~104.2 1960 - 2940
B, 70.4 ~ 83.7 20 ~ 100 2450 ~ 2750 | 106.0~125.0 2750
T 92.5 6~8 >98.0 3140
EXR 84 .6 ~ 87.6 30 ~ 80 2450 -~ 2750 96.2 ~ 134 8 1960 - 2060
;L ER 41.5 60 - 160 4080 68.6~75.6 880
% B AL 78.4 200 2850 114.8
VUL LA 13.9 ~ 24.7 250 - 350 390 ‘ 10.8~13.7
C. i mia B

PR R E R — 4 T8 LR EENEG, BHNEREFSRET
B9 S R SR RE RO B . SAPRIEO H AR REEREA I, ERIMR—
REREANAN B OER EREFENER, MARBAKIES "BaM
H" . Bl SR AR MR G- MR TR I AURIE L, PR R E AR E
EASK, TWE & /LABRGAEERERREF T HEN TR,

MEHREMNIREERSR
MR, HF, BEEONG
TR {NBEHEARBN, HHEE
BFi&BEMFESHFR®
(Charpy) BRI E (lzod) B
(Il 4-22), EFMHEN S, &
HK—RH AR,

1240 2 5h B B K 8 P 3 4%,
EATEM B, M TiES B E
bR RE R, HIEER DT
YEHORE, WHE 422 iR,
CTFX4RIE, ZEERAENER
MEMSH hERE (1S) NEHR,
B R E S| R A R B/
WRER, A6 Kom4,

422 FEAMFERBERENTER

whi SRR SR R — AR LB . BT M R R R S TR
ik, BEURASEE, AWRAMIRAR, 45 FAELBIBEHT
MR RERR (FEE) pERE. eMRhEPIEEERA, EHFE
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45 —EERESYWEED kod MEHEE (247C)
- p il @A x 1072 o wEIRE x 107}
sl m? Zk]-m?

REZE 1.3~2.1 H A& o 2.65 ~ 10.6
ARS 5 R -63 TR KR 63 - 68.9
HERELE 2.1~15.9 R (HiE) 1.3~1.9
ERLELEY 15.9 ~ 106 PrREw N (FH0E) 5.3-15.9
PMMA 2.1~-2.6 ErRE IR (BER A AN ) 5.3~15.9
BT ER 5.3~20.7 L JlE W 10.6 ~21.2
L BT A 18.5 - 31.8 AR 26.5
B E-65 5.3~15.9 AR (B5%BHTE) T.4~7.6
fE ¥-6 5.3~15.9 ¥ 6.8~ 26.5
ERE 10.6 ~15.9 FEME 1.0~26.2
HEERZLE > 84.8 FERNE (A RER) 53~ 159
LT i % PR 2.65 ~ 10.6 B R 4.7

O BRI EREEREY, WRELM. FOHEES, CI8hE
{f/hF 0.03k] m~ ',

@ BB XENEHEY . WRKERREE, mHE-BHF KT 0.10k)-m™ !,

@ TEMUTHESHERES TP IR B8 KB R
MK o« A THREHRE,; SR HEVE I EERESRY
R, IR, AR ER; SRR RE . N oe dHERTF
MR, IS EEETAMBERYABFHAEROE S,

HE—#HE, EEERMERE M, REYHEAFHHEDS LR

I E RS BN ER AR A, HESRAF
BERPIMRE, B HEEEIEN HEER S~ 1015, HEEH. Niesen
Hih, HEBANMRSYILRYTBHEELF 3 M &408: FARKMN 7, B0
ERTEREERTHBAERRE,; SRS BETRLER ISP DUE T &
FIMESH,; BRESRIBZEEAEENERELDRIEFREZEE B IFHKEES
71, BIRAEEE, MAKBRSE,

SR, PSRBT, LRSS R KBS AR Rt Hb
RO NI HRESENEE, KRTEIAMHRNR. SHH SR
SR REBRE, AMRYHREHIEREFEE D RES, HBWER SIEH
TR ) K B AR SUR M F7 35 2 18] B0 40 5 4R T £ o Ao 1Y n b s o 7
K
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Hﬁﬁﬁﬂﬁﬁ,m%%ﬁﬁﬁﬁﬁﬁﬁ%ﬁ,M%E#WEWWEE
%waE%,ﬁﬁﬁ%%%ﬁ#ﬁﬁ,ﬁw(Gmm)v&ﬂnﬁﬁwuﬂ
ﬁnﬁ%ﬁ,ﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂW#$w%m$ﬁ.%ﬁﬁﬂmwﬁ
PR 5 15 B A ok TR Dl L B AN T ER A .

2 B MR AT R vh R Y Ak BB S AR BR phE IR MR T A, B vl IR,
E%ﬁ%ﬁﬂ,H%Wﬁ@%%%mﬁnﬁ%ﬁﬁﬁﬂ%ﬂ%ﬁﬁn%%,
S BRMHESEA Y OB E R PR AEER, WOREXEMER, Y10
SE) L RAF, YO f AR N MPa, TEHMBENAMES M.
& & SR 1 0 35 B — AR TE 1500 ~ 2200MPa ¥ B A .

T RARNREEIREY RANEYREE., PREEAEERM
e, MEENTHE, MEERKHNRSE, . BEEKELT
SREHSS, BHTTNBRESSTFELRKAR, AREET L,
BE AN RS, hhPESEENEARMZWARETHE, BE LM
SR T RN RER Y e ER
B, & RM RGBS R S |t { - o e
fritie.

D. fiKBE

Pl EREMRHETE B AEA.
P Ea EAE AR EWE, £
FHHE MAERT, EHEEM ¢, H
CAEHGE M MR 2R Mk R B0 AR MEARAe
2 Il 423 FiR, MR

MEPTHABRE o, sTHRX (4-23) 8.

r,=My/ W (4-23)
Ak M, NRENAENBCHE; WOIRIE RN, MELRF, W=
xdi/16, 32 LB F, W=nrd) (1-di/d}) 7165 do NFHEE, dy R,
4.1.5.3 BFE

WELE ML TR EERERZ —, BERHEMRMER, nE
WA, BRAEMS, FEAERNE. MIESMRX TSR, BHEH. B8
FEBHBR TEAEN TERABGERLEY, KRS
B, BRARASGMHENEKRE, RN OER I, Bk
BEMEBENERNSR.

BBl R — R E TN, EARB ¥, UEMAERKRT, &8
AAMEHEER, TREHL, $REFHMERTREH B ZE W EEAE
W, SERNEETE SRR, NS SRS R (S

A
]

Mp
M,
Mﬂ"l-

@ HrAae
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MEHTR) WA, AT, AREHBET, REARMAFESHRSRET
A, FAFRFEMAITETHD. WHRERILH %, AREH, A
HAMMARSRENEENN, HBLOFER T, NEFAHERNEG &N,
R MBLGS, NWETEHAMIE., EHRHERASRAEN T HER;
TN WM E S XN T rm—8, MR KFENAFER 45 Hf, EF
WMEESERRIENEFXREMNZERHEX R A,

AR IEEZEAR T, RuimEe el arlia, wWiklhREs—
BEtEr B S MR, WRM AU REETEET, BRI B
DT 2 AT LG

A. HEPERT 3

Rtk T 3 A 2 DA AE RSF BT O B S GRAETE ), Wi s
REERL, MM BEFTERSE, LAEEE., SEEERXH BT
Jkal F, MBEBREREAR, BMSsIEENER, dHEMNERERSE
iy BEM ARSI NEE, EE TSR, B L3 — 8 2R
H— T EEMFTIFE,

FIAEMYHNEHFEERNLEERN, BHENNNEREDEGEE4
e RERE AR, ERBSEWERT, HHEHH, A REEER,; I
HF, EfHETREEEHET RN, RIWRNNE —ERpMHETE, RS
BN, RENRFAER A, ATEREEURE, FHEREHNAM
WALH

(1) BEHE REBEKIUEMHEERNANERT, ATERETHSSE
AR, MRS — W REYE (BB “SEE") SFmEmRN,
WMHEE -BEREREWER/DNEE, HEHEEIET R,

RO E RS RR A TIRN ., RS SOREE, B8R4
K7 O3 B SORTE iny B — P H TN S, HEERRAGFEN, SRR
EHPABRBTE, WS, FoHETSES, Bit, SEKESHRERE
A —MaE, MEBE -HEHEFTHBOEE (BYEME) fEWMISE
H. EAFREE LW PR MEETFENERESY, SEEH N
HIL & TR AR EFE, W 424 Fime (BEERER),

MO s — MR TR, E 425 Bim, BROTFHLR
HhEk. EEBHENARESAYEMETFTHEROERLIL,

HEARLCTITHBHER —BAHERERS, X5CIWEBERE
MEATER AR, BAEREZE, REe 4B ENUBTHEEER Bk
R,

(2) HEREME HEHFENVELEDIREEATH/ R LES TSR
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O E MY B, RENAN, BENTESARRERE, FREN

B 4-24  EEPHE O RN IR B 4-25 Wk CREARERE
Fi 3k Pris B R 77 ) HikErig AV RRIT
(3) BB REKMMNENTRRT BN —MlEMERN, A0
MU 4-26 i,

REIRT AT, ey RN R E NS —
BE/A, BEFESIBRBEHRBEST, — (o
BRIEET, RRALFH., REBEEH, NG
#h FEMREBET RRAESEEE. X @S
BIRE KR SAFEEEMH RS B
A MBAEEARARERRLARE; |
R THREMBENERARET &R, W8
W, RE WG, REDFNE R 8 E G PR TS
73 R

B 3 BT B0 3 S G O S

(1) HIRWNRE MEKRAELNERTHETREETNE
B, BOUBRRELET. BERTESHMERER, T LAE AN EIE S
B SORROECIEE R AT RENES AR
B, BHAEEOT: —RBEH SEEH
REAYERT, &Pk a, FEFEWEmAD

Bl 4-26 5B 3 O A

HFEIERN

Can 3 SRR HE 427 kiR, XBE
YL S FEMD SR T B A0 TE 5
- T R, MR MBI o, BRI,

WREE 427 B sl gk, T RAE &y T 5

B 427 RFRERBTS
WFBASR vz,

¥[8 B8 A 3% 7=
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g=cpsin(2ma/A) (4-24)

Ad, » HEFEEBFRER (AR PHEEEE o L F5H1H 5, B

BFEEAE®E)., A BIERBENEE, 8 2 B2, MEsn(2m/1) =~
2as/A, TR

¢=cn(2mx/A) (4-25)
R ESR, ERIERESR
o= Fe=FEx/ay (4-26)

® ENBEEE, « HEMENE; o) FRFENTHER,
EHR (425, X (4-26), BHEF:
g = AE/(2map) (4-27)
Bo-HTE, SEREENN, EEEARARE, TEXREERY, HES
Fi s pyByE e o, W AT BT B s m ik, B

Ar2 A2
W= J sdx = J gsin(2rx /A )dx = oy A/ (4-28)
0 0
e R AHMBERTENEAFRAMERGE v, /965, Bl.
O A/ =2Y, K 0, =277 /A WA =2n7,/0, (4-29)

W A =2ay/6, IRAZ (4-27)
Bl = [2:!'}’3;"0',“] [E/(27ag) ] = ¥, E/( ag ) IR o B
on={(E"7/ag)'” - (4-30)

X AR EEEN RN B RN, T, £ E. o —EHE
MF, o, SEHFR 7. BX, MAMEERRNERE/NWE, 7RG
H# .

LR B B R AL AT (4-30), BP E = 10°GPa, v,=1]'m™ %, ap=3x
107 %, FIEFBICHEBIRE o =18.3GPa, HEKXAN E/7. ¥R ER
g I E=200GPa, 7,=2]'m %, ap=2.5 x 10~ ®m , B HIWHEIEHEE
B o, =d40GPa, 9K E/5, AAEZMZELTHE, MARKMARESRNE
L8, SR EMBEBEHETE E/4~ E/15 21, _

Batt AR A EFH TR, mE AT iR, MR LA
NIRRT EPRE R, TR R, LThFHBERE XKYN E/1000, R
CEWBCEART (E/7) M, ITEAWER, RAMEEH B4
FHEERE, U, BEARAERETERREMBEMAA,

REPEHWCLERINNEFE (MPEFE), RexEELERAH/NE
Z, MHLFEFLRECBE - REDHNIBRELZU ., RHEBREREE
MR BESS AR, BRERET RS FE BN E LR85 R
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T80 B R BH,

RMWEIE®E, C—CEAEEN 334.72 ~376.56 k] 'mol ', BI(5 ~
6) x 107 0], HEdt X EEE E R,

E=f-d (4-31)
N ERHEEE, A8 (5-6) x107°]; 4 HEE, YR 0.150m; FRHE
BT#he st
HBLTE, fedx 1074 6i/8, BERZHGENBEEETE, —4£8Z
WA TRBEE AN 0.20nm?, Bl 20x 10 n?, FFABEFHKE 5 x
108 K4 F8E8T . mILefAl, — RN RSB R BT R
WIFESL, B R R 7 20 ~ 30GPa. BB R BT Z 48 K 42 80 o i {58
HEEKEN1.2GPa, HHEREED20/5, FRAELENEHFEEEHR
L A {E /) 100 524 1,

(2) Grffith (FBFIEETHEIE) A TWHEHE., BE S B AR
MBI ARE G KER, 1921 4, A A.Goffth BERE T
Moy BRO) B, AR, REHEEANREGEEREM B PRI
EAELH, L5 R RHER, BN IEFCLEREBAEE, A
MRS REY B, FSTEEER,

HEEREEN R —"TEBEHEE, KEN I 1 T 1

%20, RN b (F428), WIfEFTEMBLIHAL i ]
B o ( | _
O = 50(1 +2a/h) (432) | 3111
R (432) P oy AREEHATHEOHEYE | ~—1—
B, HETEWHEFXEHRNA X, B a/b X

THEFR K, omdh K, I B AR B -4 B B cri l l

WERKXHBE B (4-32) ARTIREA:
O’ 00 =1 +2a/b (4-33) F 428 mELFIEMN

R (433) F oo /oo BRAFIE b R RLAIR
2 b, W o, /o0 BEIERRKN . o Bl FAERKRMLINY. X
B AR BN o= ba MR (4-32) T B R

Ty = Gol 1 +2{a’/p)"?] (4-34)
HHeltbp XKIEE, G ERXTIELIE N,
o',.,m:Zﬂ'ﬂ(a.r’p)l’q (4-35)

i T35 R
& max” g = 2 @/ p }17* (4-36)
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BRGREMEDH S (R (4-35)]) FTERBEBRE (X (430) G

O = 20¢( 2/ 0)V% = (Ey/ag)'? (4-37)
A (4-37) F o RTRN T, B
or= | pEY./ (4aay) 11* (4-38)

F—FHITEREMEEVEGRES o, B T/HREZEL R BEN RTR,
HMRAFS o, ERFMBEN OB AL XHRN T, TEFREFRE,
SR R ST, B 428 FRIREUER ) e HERT, Bd—EELUE,
AT R, — TR RRIEE, 54 LR (R, B

PPERE) .
R # O MAREE N
W.=2.2q7"/E = 4ay, (4-39)
SREREERITE, B A sEERE s .
W,= - na*c*/E (4-40)
BT RERLERBILA:
W.+ W._=4ay, - wa’s*/E (4-41)

FHEEENEHHBLICER « BMAMAEL, HHIOBKE 2 FA
FTRAKE o, /5, HSHHEK, WERETR, NEEBRSE, HaKE
MIMZER K2 RERE. B8R, REE W.> VW HEFERT, RA LV R
S BU A3 T AVE ) Jioll 8 S C A

HW,+ W,)/3a=34day, - na*cr/E)/da =0 (4-42)
el
4y, - 2ras’/E=0 (4-43)
H IR RBCR B REMIER T 0, B
o.=[2Ey,/(ra)]"? (4-44a)

KR FHEKE o, H e
a,=2Ey./(rol) (4-44b)
A (44) EEAMBIENAR. EREHEEHSHT, wHNFE
T b, WAREZERN AL ARSI TSEN, 40808 0, 2
o, RUKASTE (AARLEEREK, FRERAN T o, BRBHE).
A&y, EEFR AR, PR REOE - R o, HP
HKEHEIENTRFEN, RE&A:8TR; MMa<a, B, BEFEALQT R
D AN RRALEE R,
BMIAEIAR, RERRBRHTEKBHHREET U I MArE,
fis & By R 3 e T I PR 6 RS2 SR A9 B M R A B IR A, T3y
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YR, FEAEPERRE.
¥ (4-38) 5R (444a) HFEL:

oo = [ pEy/(4aas) 1V = 0. = [2E7,/(ma) ) (4-45)
m!]ﬁ:
o =8ap/m=3aq {4-46)
G RERLR et [ (4-38) 5R (444)] WTRABE K-
g, = [ZPE?bX(an)]lﬂm [20Fy./(3maay) ]12 (4-47)

B M B Lr R 2 4R o = 3ao #F, E (4-38) M (444a) SERMM.
THEE p=3a,, BHNT IBFETREMRT, RRERCARMFFE
0T R

0=3a,, BMERARTHRER. MRERHBRRRUBKEFEI,
BBk B S EFEERFA—HRER, X (4-44a) 5K (4-38) 3l
1R BB B AR B, [ BRI, BER SR W
BB ARIRRE, B ondag, MAATBHER (4-38) H%KM, REAT R
RERA BRI SKF .

Mt (4-38) HERH, KERTVNHEBNMEESTEREREIR T,
MRFIEILTHOR RS TS RN .. EREMEMRIEERFERR
gr, Pk, ACERREEE T TEICHERE . SRR
A R IR AR RS, A ERARE SRR, MRRESNE
RIXTBY A A BOURAE R K KR, A M PR R W X BB
KF

BERENR, Cnffith BLIEWRTIREH N BEEFRI, BEABRAEI
o o R

(3) BetEBiRNMafrE it Onffith it B T XBREM BRI, #
BTHICHHBENCERNEREFER RENNEE; EnR AR
TEE, EMAERT, #HEMEERENRNN, SREFRSIFHE
E— A EIE R

frEESEERRFE RN EELE: MEFXFERE, EHEAFEHT,
BB AL, NECGUR MY BAPUE, ER T W) 7RO A &
HRGER, URFERNATSEERTNEBRERSE. CalBIns
LR, REETFRHE—IEX. ERENBEREZN, SEPRNOBEE
¥, AREBNTESR, HREHSFRENSREREENERN, HR
BEGFREEIES. b, RECRBEBMGIETA S . JERA SR
BOEZE . AR, SRMRENE, SR, B LETRIEA M IR A
HHE L, WRESTHRASEBRYE ISR, XhEEBRY, SREBEE
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R RMERES., FRAMIAMN S, EHMMAEFAXEERION
WY B, JUREERE - ELF TAANT RN IR, ERCAES—
HEE2E CHRRASR,

HFEZ0HIEH : Zener-Stroh {745 EFHIE . Cottrell {17 55 K I 3 1
Smith BILY T MG A, X IS AT T RSB R B RIR KA,
420 ROSEEFBRAULMAER, EVMAKEHT, BB E L8 TE
P E AR N (RANRE M) B, BEEZER. mREESLL M
FEP R TN, N SEF R A A AR ChE R T LAGE B E e o BT
T B L,

HHAIR 1)
I 1 L1t

|
|
I

TTT T e \K
i
|

429 {UigERERRA

(4) AAEFHER BAEFHEBERFRXNEREL, HEHEHRS
PR AR R EERERFNREHHRNTEERTESYHIBIRM
B, HEHSBERTERME. HRERHSMBERE T —EBETKA
A (SRR, KNG BRRMIAD, REEHEBEE
MR ESE, MHENEENEANET REFRAAEED £ X
TKAZET S 1 WO WA e T W Ao e Ao, FHAFREMY B, BTN %
FIESRARHTRIE, BEREKAZEREEAF B SAMEREESY.
M (444a) B H:

go=[2E{7,+ v )/(xa) ] (4-48)

v HEIHE AR, v, HBRELELREE » KM ERE, RAELY
BEERHBATEMARS, N (448) R Criffith-Orowan-Trwin 233,

7 (448) B—Eoffth bR BV R R KA TS TE B ROy 1R B iy 19 3L
hEsE, R oy, WRAKATZED OEEWRED), v, ®X, Moy
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BELE 40.1 %A 4.2
ABS 35.2 T B8 £T HE 4 7 0 i8.8
B Wi 30.8 BTHRE 23.4-32 6
B AEEH 30.5 ot 23.0
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el i 17.4 BERM 18.1
AL R 2% 21.1 PMMA 17.3
PVC 15~ 49 W BE R 26~ 22
R 7%.5 =9 KR 19.3
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4.2.5.3 R
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S'-m™', EREEMEESEINENDERE, EE X AR T HT
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% 421 mEWAEBEE
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e s i g, AR TEREE
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e = E— Tl dG, ERMAE N, KEXESKRAN., IHKE
WU EMAE TR ENHIERr, MR kERR, #d
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4.3.2.1 #FeHEFa45 S oM

MHSE-ERNBEECATHFHRBESE,. 88K EFEMYER
5, XEEFHICEBNBHERXNE., B4R =mEEMVAETHTEHE,

A. BEEREW

BE{&MBIEY: 1) X/ SHEAR, TiLEEE., 2RSS EEX



343

}?%#ﬁ; ij%%@h i;ﬁﬁﬁﬂ

£ S R

T
Tiin O TR
{a) ib) (c)

E 458 —FhEEMET = EE
(a) ik, (b) EFE; (&) Bi&F

Bift; 2) EAEERT, AWERRAMMWEEARAFHE, T HLEBSE -
MEEmEZERL, MEKFERGEESZET, BROBR—EEPEY
BT AEE BRI TN —RFRES, JFHAEwE FERE- -8R
EHHARTARTSH, MaEmRHaEEE BF458 (a)]. M, ME
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D nBEREK, 7ESi. e FNMTEFBALEFTMTE P, Sh. Bi.
AT, BB TER -1, ESHMESH RO EERBOES (B 459
(b)Jo EKMZEBHESFHZRAMEFREMES (FMP, 4N 1.602 x
1077, BERN—PHUTALERE TR TRIHNSH L+, cRbTFRE



345

EE%__‘E“E"'{‘*": ;F;th 1l ﬂﬂi‘%%u

E
) BT =eRE =
| | = . :[E ' s
A ) | PRUEEER
=24 | r—?‘jﬁ¥|$ I%% / ! {J ! 3
Ei; | i: o MUBERER [ 11602%10770
i = e
-.:- :- i n . #-r Tﬁ
_ -F_: i - i i f:ﬁ.

» AT o BT
(a) (b) (c)
B 459 ASHAESBEERN~EHE
(a) 8iFE (RIEFRIE); (b) BRMOE (nRMEIWE), () BEME (RTSHK)

SpEIY & EELEAMFREERKBMNAER (HM: A HA
1.602x 10-4)), FHkL —4dF, PADIFHEE (RETHER) RO4E
MM RGT RSB ARERE L, HuBENFEHUER —sSHKENSIT, X
AN ERESSFHEMT AT BHRT 7. XS ABIEALRE,
RN p B Rk,
4.3.2.2 HH&HE-TEMS LK

A BGESh e R =4 B F.a5 o0 xt, MEGCEBHE MR, Reapdd
W RS ERERRARSHFNMST LB F-5 7%, HHE-FH
Al S S oB RN, Xl EBm EEE R F AR
TR B PR AL S, RS MERRAE B SNSRI 7k
ZHMEMERAAR, FXLL, LVERFEFEMNLERESZIOHBE ER
. EFEHE PO UER, S EBNELIESNARBERN, S
BILNMEE,

A, HTERESBESBRTHR

REEHETRHE, D TEFRIISESE. BEES IERSBMERTHMB™E
HFHIZS S, TRk, SREBEFHERE, XAEREBRET 4 TFEHRE
E,fE, ZMMEREZ. BIGTE AL SIRAESRIUTZBEE .

AE=Er-E = h {4-97)

HULE R FZ S ENIE A AQRE LT LR,

Or, a"RE —1THTFERBG D THEL;, —1THFfERNE
DFHEBEL. Y8 TH o REFHETH ~ " JREN, AEIEREBIER, W



346

FHBRHARE c KT 10°, WEZBHAEBGH o~ 1/10%,, (1077 ~
10" 7s),

D n, " RE ~REEBESHN,. O SERHEA(W >C=0,—NO,,
=N—)HFHEFHE, B FrA nHERTIRES n"HE™" 48 e /T
108, o> 107 %),

DCTH CTEREEMEBSZES, SRS EHEESSES FAHEER
(f1—NH,, —OH) BR%&RE (>C=0, —NO,;) ZHEZ4EHEFERR, CT
ERIETEEARBERIK (e KT 100,

BEESSZ2EFETFEENMPRER, UEZHREENLFEF R

WA, IPEZARF_E5M, SR THEFHESTHELN RSN
HEEELRFIBRMBEIEA T ARES; ¥8 TFAEZTHES THE
FRAEAMSESFETARMBESFE PR A=8%. Hilt, &Y
BAEZFEEEN, 47 RAHZEEER: (o, o )% (x,n*) (n,
™) (n, " ) (CT)P(CT) . AXEZFHREF=ZESHE S LA
MRFELSMN, —EEMLBGERRK, o 0. 1~1. 0s Z[H,

ZRESTIREE LA 460 FHAH SR mmRAER, 0T
RHOLE T, I PEERE, LB RER, TEHERERES, =X
EENEFETRXETH ZES,

TS TFEEENERPIB AR, MR 10°%, I
B ER BRI EE 1077 £ 4.

KX RIEEFERRAREZEAET, B Fanck-Conpdon iE#

o) AN, e TR B T
b cer S, RETREURELT 1,
| wen FRATHBREETFEEE, RF
o ) HEEADSES R A RS
B, BELAEZHMENE TR
HiER TR MUKE, NAES
RPN =L, EBFAKELRLEMH
B a0 T RSB ¥, dARKEWERES, =X
R MtHRRF.

MT=FEZRENTT, FHITELABTETESTEERBARES,
H=ESENERE B ESNTE (L), MM EAN10%, =8
SHERBHMEDIAFTESHETEN, XEXFELRETF2ERRBL
HEFERS R,

HRIRW T REE K TREMZEBIAS, T AMF AW EETEE

{CT}
Y{n.m)

. st

———

I 1

Lo
.‘w‘ I

1

| I
|

p——— L mmaam o m ]

|
' l
| |
| |
i |

3o



347

FAYSOR), LM AT, (HEEE TS AMNERE MRS SRE, &
= CEN— P RAESGHATRZE, RUERFPEFELERTE
B, RO BLEE & R -5 SO E AL ML S W B E 8 Wannier #F o
TMEGN S FREdh, FHEES —MEAMAEF, XFF Fake 8T,
Frankel 2 F il B A FRIMEEREMNE R, BRFEREHO TS E
10-%s, Wi+ FRIME/EMANARE 107 8%, e/, TUHEE, &
ST E, R RS TFRMEEAER, BUERERERST FEA
BREGZEY T, REW, SHIRSHEERAEN T FI ERMHXE
§, XESEBSAEHNAEERASTHESERERT. BTS2 TH
BEAERTETFEERBN —FHEZ,

HMGTHEXBERETFIH. EMU ¢, R ¢ . RABMTEEEHR,
HEEBAE{H A

Eo=E+fa {4-98)
E.,=FE-fa (4-99)

# EEBHASTFHEEREE; g.EFTRETHEEHE,

h N 4R R HETH SRR, BB ARG T RKAHES Eai
EXH NDEBHTMZHARBL, BREFH. F i TITHEERA
fE{E R

E (k) =E;+283, coska {4-100)
mh o BSTIEE; ERERE, k=24,

k=2xn/Na, 2P n=x21, =2
BNt k= +2x/Na K&

k= ~2xn/Na (4-101)
SRE—T RIS E (k), &N A FHANEEP, SMETVRE
N2 EAEEFRIEE (WE 4-61),

LB (ka<l), BBRSERE F VN XRTHNRDEBERE,

2~ (4-100) Al E H:

E (k) = E + 8, a’k? (4-102)

BIA
h=h/2x {4-103)
faEe: E (k) =E, + Rk 2m” (4-104)

m* = A%218,1¢°

FiE, BT (ZEESHNESER) TRAEREST n" | IS0 RE



348

- f ka £x
— A 4 1w N
r iz _/ 7‘4 2y

—xfu ] +Xx/e

—_’k

] 4-61 #FHF

Fo HEMTEREMDN, BEEHRN: BB A, mox B, BWEDTEE
EEHmE, MPENE. B FroBEEn2BEEREPNER. A
7, BT IREESEE, FL o KA —D0 FRLERBI B — 4 T B
m AYET, L o, AT FE (BTN RRM AT/, ik
v B AW BB IR BOR, -

2= T,/ (4-105)
Bilim, FER 2~ 10 88, BT HOVHEEA 100w B L.

I FdED, CEBRFHS—LEBEERFEN S, BTrEEIEY
ERSLENEMEIES, SR2E&HhRGTHBHRBER T, AN, HTFe
PRz ERARER BN R AERE, BE—TBBA -2 ENRE T
HMHREAEERTHATERZENE TR, B RFEMMETEXR, BHE—
METEREN, IR TERETEEREN.

B. EHR LM

HRBREOLR T, FEEREFHEAE TN, RERKFITHE4
62 #EFE .

SR T R R RS, ETAMFEREEISE, X
e HER-HHE (DL A), WAMSERE TR, YEREEW- W
ERERERLE T, AEFRELEBRTFAEEE REE AT I,

EVE B, BXHTEHIARRZHESE (DES), BTUERLR
o XRZMEAFHATRBR, RESHT RAEEH QM SIHWET,
ZESNER PR EST A B A TR, VI B R ol AR F-R T
HERFHEE, AN EFELERT-ATHR T, PERF- =K T. 28
Br-OtF, ZEET-ATURERTESHEAERBEMAERSTE, T T
O AR S RS R i T GE . o IHEE, FR B SR RS 4



349

BRIEREFE PR RR T HB T XA, ERLGHRE, BIREIRE
MEEE Y PHRA XL TR, MXEXERAKEH BT TESWPHET
BHFE,

et

V7 77 2L
i F

£
ol 7 /—fx,f,.—-J‘“
- i

7 £ A JE

r ] &

&R TR 217777 e s

R bl iR o T
B 4-62 Jod Bk HLE

AR, MBS (AR ERYARRMY) BESERERR 7FRHA
FHRFHEBANFREHER (B, ThE, HHEDHETES
Ra BRI, BUEAEMFENE - BAESTHREE - RAHFRE, 5
EHERNFREN . BREFEEIXEHEMEE, YA 7S THRBIET
FHEREZE, WRMGCESBAMBREANRE, UBARENEREM
TEH. K RgS5ABRSHELSGEEAENXR, Hit, AR -—#ES
PHRESRELEXBEFRENFT TR CERETETAEERE, HHebmE K
i

Biadks, ATHRAEREHNBAXFENFARGYST Ok
SHF), EMNESUESESIIERBKE OeHs), THEM4-
62 FH DL,

AFFUANAEHRBTE o EAE, I8REK—T LB TER
HEA F-ZAM8H, 7T RETHRN FRESRSZHESRELITE
(RN =R, BNEE, RE-—F5ET) FANGEFEHFETS, HERGE
HRTR g SRMERBE 1. RS TEMHEERARDN, 0T HBIE
T BRBNET, nEREET . MEMHESENBERETHET, BEEX
W RS R MEREL, WEF =R/ TFI1, BRLELETFESS
T-BIRMEGETIH, RAYEERIBRBRKSELRETEA SNBSS
i TR .



350

4.3.3 HHEAESHEN
EEMTET, RFEOEHEWSHBEAD, BTFEEF PG
£ FOArRBEINE 463, AP LRkHoRntBEREEE
| WEEERAYTALELE, BPN(E)-E 4, B L4
RTLENEEH 2 HE 2, HERRBY AE, F
mil 7 RIERIge R CHEBEHE T, MENEF, m
N(E) = A EFZPETRAIERFR T, BSH, BR,
GBS AE, LB SRR, ¥ EREKE

%/ AE #)5 6.408 x 1002 ~8.961 x 102, WA E K £
)= ,ﬁﬁg%ﬂ\%\ﬁﬁEMEﬁ%%@ﬁ%E%%%Fﬁﬁ
° W, AR TESGER FaTEaET 8 hiE
M 463 BEEN 2 RAEFET, 4 -PET (o) MEBHET
FEETLLER  swm MEREETF— 1255, BARERAEL
WIREEE T, Rl BN B R, e T
AN B BE W, TUESABRAWERRN (+eo) HERET.
RGEKSEEBERATESA TEMNS AN, EARBERT, a518
B L T 5 b B RN R
Ytk AL SRR LG EFL, ELHE, KEERZRFE
Sk, Fk B SRS BT 2 B ROPE R R B v B, ARG 2R B kR 7 )
REEEEATHETAREREDSH NG L R R,
WTAREESE, SRRV, BREETEBR V. IE, A0S 5
Ge, tEIH V,/V, 2528 3R 2, SRMETHEEREENELML, F8RE
AR, REESHRHRSE o« SRETK) ZFMEETHE%EARE
R

Ino = € — ( E,/2kT) (4-106)
A CESRETXRNHEGE AR TRERE L WRRES YR,
iR ElE, *SEANRTREZS WA THREE, SRy
HRRM TR A, PHERET, XRRAH 2K hK s SRR E
HEWERNEE, XNFRLENEASRHEAEASTRAOBREHNE. B
FHEFERGREEEEEAT 2R, RS EEENEILER RSS2
ZAHB LR FHRBEYTILTEMORE . SRR AR S kX R
BOERIHRERBOR, MR T R R B BT,
B TROLSEREHTHEEATHE XNESGSR —KESH,
HemEPFERMTE (£F) i, 43 L2k SatREtenyeg
W, GE EAPREY DS RAH GRS P R, RN AMKN TS



351

A ZS I, AR FRERERENER, 2l THESE
PIRE M SN T -~ R AR M RERER, XEEREEL THEEF
B, 1 T-7EXEEEL P IEFE T, MEEAEE FHHBER T
g, E, XFHERLFRARREES. 4 TFREER MR -FETERSE
rEETFHMAESESSE, AHEEIMMEAR S FhERAHNES S
BEENAHE T, WA, ¥5FBANRE, HEREMRETR
B EHAE, AP ElE, BRETHREFRRE -1 BTHARNY, #
HaERyhFR SR, SMEERETERE 55 FERE T, 8
ZHhwE, mEAREETERNERT, HERTFTERABEEAW, FsEH
M5

TEREEPEMA SN TEE (B), MR 5184 N1 Rl
g SE, e, WEEABTRHNETH TRRERES
DITABER - 4b, HEAFSA ST, b THERETRS RIEHET e T, it
METHZNZE, SERTFROBEIMETFEREIAE T, HAamfras
maEi, WEFPH— TR TEMETRIWESREET 2R, Z7TEN
BAad#sn, EESEBHEHBRE F. ArlBllme L 2EEa
T,

EITEHRT, MEEARERAIFOTE, MEBFEAREHFH L
%, SENRFEREERAETESRMN T HLR, ANERTFSEINE
(¥0 Si. Ge. CupO%%) MEBHEBHAINSWHHR THREMRLD, WRHA
BEMBELE, BTHREMBBEESH, ZRPNETFREKEZDSW
s, RN E NS FEH R E, TRBE TH-FREHEA o B2
Sk, MBEMABSENZ 4%, SIHER/BLERY., WHEDHETRE K
ERZEEEAMARFPEA T -TEHEBEE N, XMER 7ZEZ 3B apBIE
Sk, B2, BAERMMERNEERERH LR FHBERAHFE,
4.3.4 RGBS HBE

XME—EMRERG THHEERALEOEHMNASH IETEN, BF
A AR/ T HEl FrRE i e BN BB 10770 em, FIRLIAABSERE
BB, REXFHIMEABRERERERE, FL T 825,

MR ARE, BoaBSEF AR TBHESERS) . FHRER, FE-S
G4 (Nby s, Zryas) BEEHRRBEREE, L8EIFEEEHTEREEA
MAFW0TE, HeRTEaimdtgad, SHESAEFEVY, H7
KARE R,

HEEEFmRMpSEE, — T HHEEENR2SESE, AN, EFHETERE
SHRERBERRERED, FEHIREFREBRARSS . XEERKE



352

mEE, WldHREM, BERAEREEER. A TEARKNEHEHAZ,
MU R A ACR R, FROM K B B IR RN A AE SR I B R R R
I | B RN —FEEENE 2T

pRal ¥, BHEFBSREHHH, FTHE

| (ﬂ) - T, WERRIREIE B A AT, &R

| iT} El EMBERAE (Melssner) BN . XK

! SRR -1 EehiEk, S8&H

BRI AL, S

[ 4-64 AR A KT B RYHESR FAFRBRFLEF S, SEES

(a) #F4: (b) MFE eRIR, WE4-64 (a) Fimm, YELT

AN, FASBANAOREGEHFEERS, RS IE, WE 464
(b) FTiR.

HRHA 3 MR H EBSHEALBE 7. BRERTE -8B
Fra, EHRE2RENEHTAENEEARET, E@EETRERER
BEEF, BAEMTIHH. CHANHREeEERKEE T ARL BS 08,
U0 NbyAly 75Cey s T, & 21K, Hit 8BS 4S5 BE 7 XEA IR B X E .
HRBSUEN T. SEBHNEHETFE MAUTEER,

T.cl/vM (4-107)

A FHATARR RS TARIERNE TS AEER-, AT NS
MRS ARRECHF I MEERE T4, BEFREERN, $ussh{fig
FHWITAL AR, FUX TR EARSERE, HEEMNS T, X
TRBTENNETXHEMBRE D E FEHERT; HWMEFHRS,
EREAREENERAFE, HEK, FUBSHRSABTR RN
T NBELE, BFBEFT; SHTHENER, EEY 7. A28
0K, ARIBREEBSEE, MBLLUEETFEBESTHER, AR TR
BREFREAMOE, & T JUEE00E. aMETFIENEES
FHENERS, #E 7T linle 8| Gingbunz #H ., Perstein A, S HBZ L
B, EPESRE, UEXSELHERBRESFENTEEERTS
— 4

T

{4} =}

Wi ks H, REREE AER, Y <. i, SBSERARE
T, SR T H M, MOIKFAHESEK, B9EEHT, MENEY
A, H OMBEERXEZEEBERME, H BB, RBSREMXIPERE
RS A

H.=H_,{1-(T/T.)2] {4-108)



353

#f B RBOKITBSENIERES.

GRS H,, MABHTESANE N NES., H SHIMERERSA
3D Mog 2y 5, MR H, =0.27Wb-m™2, T NbsAly 15Geg o5 FE M
H,=42Wb-m™2, T RAR MK H, EAEBRIRK.

WG R ROER . B =AM . BERTAHHAREWMSSE RSN,
S AEtEEESEARN, SNHBEAEKFMEEXER, MERENR
T, WIERRS H, B RZ 8. ¥ AR LT A NS 5 S
> G RS H N, SEASla, MES AR R R, 5K
RBMRER [, MEABEAM, J. HAHRMBE/D, DEEITHE
HMAHE H &, ATIEEBSS. fEFBEinEAFEeRERNERE
AL L

HREmAASe s B TEEe. I, &, 8. 8. 3. 8. &
& hEETEAR. 8. 8. 8%, BF6&EE, MTNaS NI,
T.=8~10K; NbZr, T,~10~11K. = HH A %-5K-8, T.=10K; #e-
EL 4R, T.=9~ 10K, BEASYWHF NMySn, T,.=18~18.5K; NbsGe, T~
23.2K, Nb; (AlGe), T.=~20.7K %,

EHIEERBESEAZ—NEHNEEYBSME, EEFBRFEEES
BRTFR TS, —ESHAANBRRKRE, 1986 Fii LFHERHATHM
HEYIBGHE, E0KHERNBSEE, FAMNSEFERNBARE
AT ML, 88, EhRex %R T, £ 100K £ 1R 8
& BENY Ba-Y-Co-O B S HE . 1, BRRARENLRDIEARH
BRIFZF., B4, EEEADESRMREM i T A ETE BB T
BRHER., Fin, AANGRG 2R RMEEND RINE TR,
FERAE, HEHEHEEER, FEERHE 7. J BT R4,

ERSRSYHE, WHARET —BHNEEER, FCRARAL
HERLWAERSNE, REANANESE T ERTEREIE, HE
PLBS &M 4T E, A& T REnEiEshallE@IRPERITE
AREM, EH—FNERRETREIHA.

4.3.5 HHEAFTEHE
4.3.5.1 EEAMSTRE .

FERES TEGEATER, BRI E BrREN -1T8&
B EREEAB TR, AXTRSAERT, AEAEBAMRIESEZK
e, US| ABRFRES, E 465 (a) WMBE--HEFITRBES LM
MEHEBEE V, £ MR T —F BN @, XTHEBRFLH



L2
Co= Qu’'V (4-109)
WA C, 5B ENRITE, MRETHEESEMILARST, RS KR
WROTEEN A (n®), MPARKEIMNERR ! (m), WA
Co=¢gq A/ (4-110)
LB EH e, RAAESHER (RNATMRAHEH), EERBALME T,
go=8.85x10"F-m™!
WNE 4-65 (b), R BB ZFENA PR A WA B, XA LR R
BIEINF) Q@ (Q=04+Q)), HABMWAFE CHESHEEIM T ¢ &
C=0/V=¢,Cy=eA/] {4-111)
g,=C/Ch=¢/gy (4-112)
e BT LHKKAE, MABMRAMEMNSRFR, LB THEE
FRBERE TR KN, BABHER— T EBEMHEER. « WK amk
R AR (RARER), FREAHRMA EE A RO hEE, B
5 ¢y HHIE

e ﬁfﬁﬁiﬁﬂ Qy+0’
+ + + + + | 3 ++++-l-:-++—+ fﬁﬁf#ﬁ
- _g_g_g_g_ _8_3_ 1. B0
- .~ v=ri] §388 8% }?E%g
&5 3-8 3-8-8-
e = =] —— === — - == L SREFRE
-0, -0, i (+0)

(a) {B)
il 465 RMARHHENTHL
(a) HEBHER; (b THEFES

R EIIAESHER, SIERELREAEEMQ,), RAERK,XE
HMTFERBERT AR PHBRERETHSN, RERENDTAETD LB
A IR AT, G R4 B WA R, X — B R AR N LA R R
ko B A SRR AL T 55 | R ) EEL 25 % 2 10 R AT 9 B O D RIAR LB p T

p=Q/A=¢gole,-1)E (4-113)
B, B4 B ATAEX - L BT R A PR R RERNEREE, M
WU EH, 5EF. 8FE>TFHERHLBRAEERMAKEBSE = FHkK
B BT HM (& 466 (a)], BTFHIE (B 466 (b)), BEE L
(B 4-66 (c)].



R S SN T ) ——————————
LT CUTERT Ty e
B, BTRARETRTHME, & pllanest S0ah sl naing
BHTENRHERT, BB TE B N\ S iy
iR TR E, MR T AR [l AT
FERE, HRGEES MR AT eBEITE SRR
REGRMERE [Ha-66 (b)], B
7 K A S B 10 4 T BT R
B, WK R [ 466
()], X$5T-181 T o A1 o 5 3
B, T B A A X R HE B
. BFARILTEW T H A ¥ b
M FRESAKABRENHE
tE A

T — R AL, K
VR b 67 7 A B 2 AT R R
FRRE s ] e 76 AL SR R
i, EE—FHRBRBERS B a66 HRiLayR
— A RHEEZEREE, XOLLAES (2 &fHd: (b) BTHRE; (o REEi
PR B IR A B 4 4 B MR R 7E R R A 2T E.

LEHSIH AT EE, BRI o THRTH

ar=a.+ o, + ag (4-114)

SR T, PRASHRGETEALTEE, Ket, FTHER

{Debye) X% .

g1 4r d'N,
eo+2 3 M
X e A ZMHBEESRRBTHNEER, d NEE; ¥ M4
THEE; Ny 4 Avogadro B ¥
BT RKE R A8, B 85 508 B2 5 s 550 RAK 8,
TR EE Y TR R AAREE (10-Ps1), B RN
AR R E R (10-Ys~1), MIERME SR, RBAWN e RmA Fd
R, IR NEEE Y e, MBTAREEM-BZEE (ausius-
Mosoitt) % F 7 -

(o4 o, + ag) (4-115)

Em-"]- 4 dlw
ol w10




356

EREEANBRTERS BN THHRER, I THRESTHR,
B PIERAE - - A e 5 B R S B SRR R 1 SHBRL IS BIE R T ER LA R
B, WA erRibiBE UK T s, HEERBEERG 2.
fH—fiik, S FaRftmi, KAmEihex.

TR b A e TR LSRR O B
R A, BEAKETRE, Fril

9.0F 601 Iz

7o} LR S T A AR EA S, A
ol ooz HHMEE R EAMEE T WA
z R W B0 R, MR A A

J0p

HEAFEN, 4 FRassing, BEF
ST e g TRk, AT EERBRm AT, K

BAE/K MR EHNCCHAE MY X, AEABMN
B 467 BLMZIBNER o (M 4-67)
fr o % ¥R th 2 oo A e H S R e, RS

TN, AR RGN EEE,
X E R, TEAM SR TRA LAAaEEh, AEHBUED,
MR TF EREMER 2 A S, R AR EEBXE, BAABERR
§, BAWENSR, AN EMBME, ATEFEeTPEME (F 4-68).

2
%} =

=
| = £
i T il
Sl =
i a0

&

HJ | I | L 1

ot 10° 191 T

B/ He
B 4-68 B3 X4 R BFN S eI AE Y B2 1

TE# 4-22 PR REB 4 RN B ER. AEREIRHEARS
Mo p s R T RE, NEZE,. RNANMENSZHEREY
B, PR RTFR M AESE R R AR, W E SRR O BB R
F, JLEARESMaGEAT R, Hob ks e 28 W AR5 /A BBk,
e BIRKN. MAREY, WEPENARTE, BoBE, RELEMHRE
g, WHEARAH « H.



357

T4 FEMEHTEER e (7=25C »=10"Hz)

BRAGMNY w O lat i
R PUH 24 (Tohon) 2.1 FEBEH 3.8 Hfem 34
ERTW 2,23 TEHE (vweor) 3.8~3.9 x# 3.6
BoR 2.35 UEE THR S 4.0~6.0| 8L 4.75
BIELW 12.55 M-AKHEHE 69 ke 4.9
TR 2.56 RS 19.0 GREl. b 4.5~5.4
FHULFE B (Lucite)  [2.63 | (2Mg0-2AL0, 3510, K B
BE2® 3.3 b e Wi 5.5
W BifE 66 i3.33 il {14 5.6
AR g 3.5~3.6 LR T2 (MpoSi0y ) 6.22
¥ 3.1-4.0 EIRETFER (2ALOY - 2510, HE) 6.6
L 4.75 [ REA: Yy.0
T HRE 6.26 ' EJ g 9.65
# 0

4.3.5.2 HEH
MEHE R R Ae, X EHEBER T, B Ird TaEEEHSE
RN AR S R TR 2 Q0CHY WL 1 5b, BE - 5T KR HM RS
L g, BUAE DHAEEMEIIER, M EMN =L B REhEE, SR T =
I+ o BXMFEREF (RABRBEMAEY, BHEIEBFE) H.
tand = I/ I (4-117)
AF sBIMES, EERSMRARBRR TS5 ZRBEHA,
BB EBEMBRUABZHERERER, TUEXFBER A H
g8
e =¢'— ig" (4-118)
A, i=v -1 e ARBRABREROLI, BLEE DB 5180k 5
BHENTHEER: "HEER, CRERLWEMELG. HILE.
tand = e”/¢’ (4-119)
HABEERLEBRSHERT, HFERMFEENEREF AN RBRE, &4
TARBENREERAS, —2HMABEPHEZATI 2AKSER, 53—
RS T RAERGPRE BB AE, & TR SN GE AL E
M- aRimsE, IRFERA,
PR R AR RE RR A e A M TR T R ) R, R A T
Z R BT R bA Ry, BR R T RA Rk A 18] 5 el 4 P Bl A AR HE . X e TR
B o FEMPTRAESATH AR - MEKREAEREASN, HiuEw
K, PRI URMY g Bl A B FEME , GNP 4-68, M A EEIRFEEES BB A
SEW R B B R S s BT R, MBI ERFERE T 898 31 F 0 4



358

ik,

- B ENEEN, RABRMAL &K il A4 v gEx 83551 A B
BHWLG, EEEERT, REREARAFHEKARHE . SIEREH
B, MEAEEFEASBRENTEERD. HWEBREESPH and —&
AF 1074, IREREWA and £ 1077~ 107z fE], ETREHMEFE N,
RPN ES YA EE R STEEE 2 HEFEEEAENXFR.
e’ =n’,

A A BRI RKE M, TR SR A E R A 0 S
N, SHIMFER 78 (IFRFE “Eal” EaimdeE), AR R
N EA G, R TR TREFHEN; TaMXEATEE, —#
HERAZKRIEN,;, TXTEESEMERNEN, REATH UL L H¥
a BRI I
4353 H£F&AE

TasmP, SegaEEdE R FE, EamsEREast
fit, XMHARKEATBETF. RENTEGFHRERYTHFER. TFBEE
VERHFENREE 42, EYRBERALEERE (MV m '), B

Eg=Vg/d (4-120)

EMTRGEFNERREZ, HEFENEhEEE, MR FEEARKE
HCEnEmERMEL, REMASE LA BE, MEBE MRS RERE R AR
#Ld R, BMEEMHEEG T ARA AR, LFAETLEERER AR
T FSENAMELENTE, AEARTFHEINESEEERATE R,
¥ R B R A B ol e A BB i A LT IR A R K, SFIHEM
FEHIIRZETSE L - YRR 2 K

HIT ARG F AT R T ILE. BEEFE. BEF., Bilkd
FHREEE.

WL FRRAME SR EFE A, B AR EREEN
THRERZAZTRENMBEFHNERTRIEME ., 2 05 ik BasRE 5[
BFRZEMMAERBEERT, slEAEEM T &5 H0EE, &5
il A A LG REAHBWB BRI, B aEE 4R8N
-2

AHEFEERT, B0 A THITEBEFET LM Al a b 38 1 e fl s i
REE A M Bk, XHERGMAEFAEHTSEN TSR IR/
Fo BR, MEFREHETFHRERETA L, X580 AN0REEE
AX. EMAEFMNEELTFEERNILARS, S84, LARE. Ao
BE. MREERVIREEAIIBEE, BE (Si58) WM AR,



359

ERUIMEFAIES, SR LAAEKEABERT] 2 B0 R
B ESEh (RREBFNN), THERMHBILEREE X B, A 5E#HEE
R, BHERKABBRL, HARBEEN B, Wik RBeKEER
Mg RN, PN, SFEFAEERES, 4 RERE R R ZBEE
i B 3 B T o 5

OB AT EF R e . AR AL ER B AL, N Ak B B AT vl S B B
FURRST o KA, AR, EXERFEEPEGRERR TP
iR, R, IXHFHEE (NMEREMBREPHIE) BESA BT TR
ERTFAEATGHFRE, AW, SRWSAEXLXEEARBEE, i
T AP SR S 4 i e B R At e s A fE A 1 iR i A B 2 R (A
1) MAAREN R, EEHER.

IR i BT R R E R AR, SR EOHCRE A B i H B AT B
PMORPERE ., VU ERE, REAHE., BRMAH BN, Xa4Fa
RExEEE, ESFARTHERTERE, RAXNSHE - HHGEHIT,
BTN FERBESTHMENRRT R T, 7R R ERME L,
FER RPN A0, BEFHNXENEBBEENES.

RAVBINE T BRSO LFRE. BRSO TREKIEHR
HERGVHAEHS, BRVEREEFENRGYETEWERE, HXLF&E
B, G MRS NEH TREMERE (UHREHY T ailmt
T EHHEERFROEZEE, BN RAKE L RS M
PP B IE B9 BELA R R 3 R e SR R T B

F423 WKWK IR

T o, B B T S R fr B H ] Fr- e 30 ¥ 1 UK
fI*m MV m™! {60Hz ) (60Hz)

ELR(BEE) 101 26 ~ 28 2.2~ 2. 4{10'Hz) < (.05
RE® » 10 30 2.0~72.6{10"Hz} (.001
: . - 10* 24 2.5(10"k k) <0. 05
ERZE 1012 - 301 1525 3.2 ~3.6(10"%Hz) (.04 ~ 0.08( 10"5Hz)
B 6 101 - 1% 22 4.1 Q.01
JE Ik 66 1012 15~ 19 4.0 0.014
ot 1072 - 10'® 3.4 0.021
EHRE 10" 18~ 6 3.7 0.005
WM 101 17~22 3.0 0. 006
p AU E 10 25 ~ 40 2.0~22 0.0002
EWR 104 16 ~ X 2.9-3.1 0.01 -~ 0.006
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SR A BB A EE 4-69 (c). B 4-70 BEE-2K FEE M HIRRAE,
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B A sy M e AR ERERMES
MBI TR

EuArEELEFErR—1TEENHE
HE, HPaFFE A ERE, FEMP . BT EERTTBGCHSH —ERE
RIS It ag, R2F - HB I RREERRE -2 HG, LR
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By A, TR A S AN HARE,
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BN BN FEK, KERMESRA#AEN (REMWEA) Ei,
(RIEMAEEMRG . DEH SRS TESHHNE SERRSTREARRTE
7~8 BRANET, FEHUERB SURA T B/E R R

4.4 AR HEEE NG

FERHFRARM IR R, EEAR R SRR Z, 52
WP AR ER, MR REN THOE R, Hith, SR M@t
e, KMFHBEME, BV EN - ANEE B,

4.4.1 HEO%EM

VIERIRE, EE TR TREZSUERT., B FHBHKRARSE, B
THETREAENRE FEES S R, B REENER,
4.4.1.1 HFEAF

A #HE

MEREREELRY -TPHEE, S —IHANERBSEE RS
mo HAWSIEBRBLRNF M, HI/DIERSE TN @mEH

HF IAS (B 4-72), EHARG P, EEZH#ES Y / -
e FE 4 J AN \/ 7N
/ ST
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He Wb (58) BRREGBEREAL
RTRBHETEBFZ TR, M—HFFRTUEH .

Fji:mxg—B (4-124)
x

ik, BERRIEREYRBEE M YHEE, BENA, #rdm, Iy
BREHBPHREZNIEX. BERSURESEX, SHEHEX.

BEAMESTHTERE T, 7S8R R mE, B
Ff#izsh, mEEFHRERE; EFESGgKE, mEETHREREE, UL
RN E R R R At m iR 3R

B. #Ethia

BB R THEREMEmes, i, BEPoBa i 7/
kA2 BE B W 1 5 .

BESY By=puoH. AP B, M1 H A HNREEE (Wh-m™?) MBS
BE (Am™ 1), po FEAFTHESE, 4=4x1077 (Hm ),

E—Sh S H P RA—RE i, B BRZAESER, £ THARE,
W5 Ay G N BR A BEROR . B g B A AR A

B=uH (4-125)
A p ARERESE,  R54EHE X,
B=yuo(H+M)=pH (4-126)

A MBAELEE, sREYRERENERE.

T — RS, A InHEEe, HARSEENREA—, EWRAH
. BEMNEFBEAT, SREFHAMMB, FRAEERBA#EME, X
MU, BARENYEELERAERMEL, BEET AV AREN
REMAZm, WNEERE M %,

M= m/AV (4-127)

m BN HA o, VBN A ', AWM EE M OB RAm 1, B
5 HMswfr—5,

R AT REARS, TEOMARE MBE, MAE, o
H, HEERBEXENN ke, Rt T R 5N KR SR
BRRERT, WARNTHABRAFENESPHRERNEE B,

H (4-126) AW[#5.

(£ e

o

SEN po=p/pg AR SE, T,
M= (,ur- H

SREL y=p -1 A ENBACE, W@ RARET SIS EEY
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E=F 2
M=yH (4-128)
AP HHIRE ¢ LEBAHERA X, C RS ARE . B L=
A,y BEBA A, ¢ FTIE WA, EE FHBR AR @A,
MY HERRE, —/DBREERENESGD (-4 5
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DT VAELREER,
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B 3d TE/NEREE R FIEHY, SERERRN. BELSEN, s FE
MTEPMEIERAINAFMMAGE, HHEMMPWEERBRER —1F M
E CGRiy8nE). BKSTHEPRTA -RBELFBA2TET (A
RF¥AT) S, HRAPTHEBRRF—THEF, HiXSE 70 8 EFRET,
SRR T B RERIE 7 4,
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IRBEE R AL R A TF, HBE—-MBA, ZERT y &K 1077,
—BERHFR TR TFHEFRS T, B FREBTZESEFRE -,
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BiEHR. X—EBERIEEA T, EEESU L, MR ZRINETRE Y,
HEARESEENXRBMNE RS F i,

1=TFT

©

(4-131)



368

A CHEREER.

D. Wk

RTHRBPGAENEE, ERARNEIEEPAMNS BANE FHNKE
MERFTRES, XEREHERERZHRKE. A THRIABFALESER
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AN, mMUlS A BAMBEFREBEAMHEE, HaAkAH THEER
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B 475 ZEEfE. Feuit. EeRNA A RS
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BIH AR R EY .

HEN, B, . BEIEMBRESRE, BARTMAREL, EERAE
TS5 E., K, BELERMAERMEERNEL> Y., ERRF4LTHER
BEREAT=Y A WO, 3L W,

4.6.3 HB{FEM

TENEM, BEAEATE R EFRRRE4FER aTeRES
&, FRDEEETFRERER, S EMARRBMTEART T ARLE
PLEE S /R
4.6.3.1 2B BiheydLFg

EmiFE M A VL OO e fER MR i AE B
h, AKEHHNEEREE THEBER, PEERE TEIWEBER,

A. B fEA

AR MR LR AR Y, FoMETUEINELRE
b BAREN, FSEESPRE LTEHRFRY, XFHTHRESTHE,
M S ZEABERRE (B 4-100), XTREERM L Zn-Cu JR
B B4 F—#F (& 4-101),

4100 S 7E M B PSR B (T
B o 45 00 ke 27 1 90 A 1)
EHEMBFERT, ZEEBRAOE (R, FN) BAER, 5 K%
(fRth, &) PRAMIR, BWAMIT
HE . Zn—7Zn** +2¢
BT e MEHHR I B
FAH ; H*+e—H H+H—H,
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AR,
4.6.3.2 LT HRG#HAHAF—b i pH B
-~ MR LB RE S &L, EHENT, XHERAER MM R
i, ZHTERBERMEREEN,
A. B {z-pH
KEBEHRFHBRAERMEBTSAANRNENSRBREFER, EHRML
s SH—baEN, MARAKSSREN, Bk, KBEREFTERGES
REJZLHOH MOH, ENRBEEMNEETXE. k., —HEHIE
RIF-~EERWR A ER H 1 OH- F X
H* +e—*H(H+H—H,)
0, + 2H,0 + 4¢ —=40H"

Hk, B8 pH ESEWRIPHB R AR, BABFRTH SRR
FiE i KRR Rt S o B Y pH{E .

B, - TR IERSWREEZE, E2UFERETTHAR
B, HEXESEMA X RERN 4 FKG, &R M Y@L,
pH{. BFEENESRNSENTESSHZEPXR,

WRIGE Ry B g 4cih, LIEA i Aeds, UL pH E p 2R MER, W
BRE A -pH B, HE 4-103 FiR,

20

1.6

12

8

04

2R St AT AY

0

-0.4

G&

Fe

12

-} A i | l | | L |

B 4103 Fe-H,O F i {-pH B
i B 6 Fe,Fe(OH),, Fel OH),
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B. B {-pH I 7E 8 5 7 8 b A
EEMU Fe-H0 RN, MAFRPERMATFENETHEERERN

lmol- L%, WF A 4-104 &8 fz-pH B,

1.6

12

0.8

N

GERL3: R A

4-14  Fe-H,0 % {7 -pH F 8y B FH T 8 b i1 135 9K B
@il # Fe, Fe{OH),, Fe(OH),

WERRy A, A Fr pH {HAL T 4-104 F@-@ 2 T = AR (40
B A L), MaBETomEE=4AEmh (R FSY), R, BB RN
AR MREB RS, 5 pH H4E T B F@-Q-00-02 Fr Bl X
BAR, WAGBS, REEHEEABEEREY O MEEBH—8 K
Bk SEEAER - @KL T, E& pHET, #ln C &, HHAeE
o4

R Fe-H,O R RN -pH HEG 4 TE 4104 O~ DB 2ZH, 0D
M, BIEERAER, B3P Fe(OH), MBI 4£ Fe(OH),; MEEKER
MTF DA, Ml Fe(OH), £ Fe(OH);, X Fe(0OH), Fe(OH); LR 2
AR B F K EALY FeO - nH,0, Fe,05+ nH,0, T B TEH Fe(OI), HAL N
Fe(OH)BI{ 8, YEBWR O MALEE Z8, %ERE Fe(OH), B HE
(] 1 R AE AL Fe(OH ), #HAE FI Az AL Fey 040 G0 28 R AL ¥7( Fe, 0, # Fer0,) 1R,
AEFEHRERGRAFESE A, RESHEB LSRR,
4.6.3.3 AR Sk ah £

MTHEBMTEERR, RUXOERERLR40EE, MEXLE
bt o 8 TR
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B4R B A0 %0 4ok 7 LU R A P R Y, BB P 1 4R K T A A
KA L. R, WIEWIH . BB T A2 22 A s B
S BRI E B SR B LA . LS, EEILE LTS, XA
F o3 5 AT HE AR T 3 ) A Y, T AR T AR . PR o 37 1) IE 8 £ 7 1) AE Ak (B4
Fh 0 ) o0 £ DR AR AL 5 F AR L 37 ) £ e 137 7 ) AR Ak (B R ) el B 4R AR AL

PR AT R A =R ERL.

| HLAL 2 W AL RS k. A AR AR AL B9 T A T

| T R LA AR IR Ak

|

| ar P AR B 137 B9 AL 5 e R BRI
L1 TEL R SHEEEOXRABRET,

| SN X0 AR AL RS, R 4-105 B R,

| l A0 55 4 R 0 1 £ 0 o O O B AR BT

T T UERNENERREERR, RSEHR
B 4-105 MBERALGEE S WmAMEE R BE—-NEN, SHE
WAL ETEE 2K ARt

H Ak B 2% RO AR 10 B 2 B AR 8 B 35 v
FEERNTHE, FIU B ie i,
4.6.3.4 ihadszeh il B AR R b 6 R

A BRHER

B b T Db R R R B E T A b A e gh ¥ (BPEB. PR MOF
i ZE), MERRTEmEE® (BMHEBEN, B 7Rz, BRRM)
BIRH Ay Aoh, X0 Ay R e PR iR Ak . s BELFD B AR At RS . P Tk e ML
AR RITE FEE AR X S B,

e B E TR i s ab el 2 ¥ (R AFER) . HEBAR, HAHNR
WEMBHFOMRE. EXAMNEENERIA—E B LR,
MFRAR MR, TREEP - TREATREEER AW, BIXEME
W (h s E) motEER . X — A mREEAN O i R R A R EER
MR ERH AR, EEF S NERER, ASER, B, PRESEH
T, B2 1Rl < JLFp 2 EAF L

MRS L3, ikERmaBER b EME NS TS BEBRERN, B
FR-BRHNEE, BEREREREEH, i TX—-SBREHST, H
M, =E TR TE, SR AERBEE.

B. BB

FRERERNREEREEREHERI], BEHRIEHEE, —
LA T 3 A B A B A E SRR,
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C. 1o 3% ) s A2

Brig, MR mEd, K2R ERiEEnd B s HZ Kk
#£. ATRERTHEZRAERM L, EERLEEERHERA— LR,
AAUEM R ERERETH A, A SERA OBy 1 B3 H F .

HaEmpyHEf AR BRamass (BOF=RE) ., HREL
2., RSB EMEEE 4 AEE, Frkeel LIRS AL, #5
BRAGEBERNFTE. REERFIHPNFEREN, WNARMZEIE
Ma&TtE, BAMAEELWHEMKYMERY R TESEERRITERE
MR AL, A5, ARG AP e B8R AR A B
ol 77 55 A4 e FRLYE O BB 1 T R

4.7 R AMEWHEE

4.7.1 EEWMEHHERHNESNE
4.7.1.1 H4MHEB4at () MEZHER

HArRHME SR ERESEE, EAnEami_EBEEE B A
ARAERIHAE . RIEREY:, Eit, g -HoTERERZRTHIEHN,
EOMEH ERENRER, FMREAMEAR (OB g5EAA), BT
XA - RE RS RDEER, FEEEMRREE - ER—1
Bk, XEATMEREEG R (FEM, 4. EESMH G, HEH
BMEEREFCATE CRAERE,. MREAWIE SHEM A RAERE L
EAIKAEL FRENATE (inerlayer) SR AE M (imerphase), R AR
—FER . SHERSHEMNMEEAE SRR (M EE R EE)
M, REAERAGERILHMERE LN, SEAHSRTE4iEE
SECEIMAMEA T, XMFEREENATSEEE, 35— FmERERH
BITE—E WM I T, BN, FHEEMRMBRE PRI EE,
MHEEE S REHE . T, BEYSFEARGSMNBEFHVER, AHE
MRS E S Hit, EXRHSHZEERSBENSSRE, MARBXAK
R, DHEESMHAEMEIT SEHNESES, FAEAEESHEE
EHERRFHERE, ITHGRA R _AxoMEERFRA
&8

EaMHEFEEGREE., £RBE. THESERE= A, H0HE3-
93, EESMRNESEY, BERSESEHMPIE., (b¥E TR S HEH
BEAGR—FEBRAEE (B, HEIEAEHaRE.: 1) S8EHBN AR
BAEFEEBEMRNAMERSE,; 2) EMEAHREREE, FeHiFag,;
3) RIEEEM R RZFEMG; 4) BAKBEIRETESHHRRTZ
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BRTZE8i%EE; 5) REZEMHENESIESE, WFRERERE, Wi
EAEYERE S . WA BEREHA, TR A EEAY . M. RRE
M. BhE, CAEREASEE. REE. HIEE, SEER. B
IBTERESIEE, #RE TREERNUE R E SHE UL T ¥ e, BT EE
WMamtER.

4.7.1.2 HAe#EE

HAAWRse i b 2R AR B BT /2R 10 A8 ALTR AT LAl L ) 2R v
ARG ETHER., ESVMRESEHN LAEGUE LEFESR, a3 NM
TR N LML, FRMNESGNAEBIETHA LR, Ea530 A
VI IR SRR F D E S P,

B AR, 2HASHTEREAEERIEARSGR. B
A BB L ER R AL, M REMBESI RN AR, EERT,
Fo, TZHEHZFFHEENRSAEEAARMER, ERAEREANES
#, BCEM LA iR R,

PrIER R RSB B A RS AE, BT MERN, EeBErtstsE
MR EE CERARE, EEREHEMBNEHE ML, X BT
FItEE BT R T R B R R, RSy ERAE AL EH, iR
S5RAFE RN IS, BEESHEMBREN, BEWMEMBREGHRN, ¥
SRR TR . NER S H R BB N . RANN .. BEFHUNESE,
PrE A R AR S P, EESIY . Rl #E T2, EEXEMILEER
TR (RREER), MESHEIEPARE, EF, B, %
WEMBEEHREER, NEFEX L, EAHREN— 12EBIBI R IER
XFEN., SREMBEEHRE—FESEREHN, EEENBEFETFAK
W, HMBERBETRBRAMENTZRZE ., REWNBWHRAKE, HEESHK
NiPE-2E e R AR RER .
4.7.1.3 #4Z#F (Rule of Mixture)

BEERRESHYTEENE AR, LERARERAE Y.

X, =X, Vot XAV, + XA Vo + - {4-170)

X #REGHBERERR, i, o RAET—MEEME, m &
B, ERTEESHRMNMEEHETHESBENTLERRETL, FRARES
EEEEGHE RN, WHETHME: 1) 48T R AR,
AEEAN T 2) HESHREHIBNSRRENE (REXHEE) BA&BE,;
3) FHMBZRIEEER, BB, SEESH 2R, nE
B. BB, UG, RBE, B3R, BIE, TR ENSHTFHBAES
#. REBBAN Y HRIA TESHEHESE S/ EMYERH RS2
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X, RGN RNESHENE T REEAR, Raik

tE, BE4FE EPgL, HMmMbEE, fE HARERREEFTHR
TRRIE
X. =X Ve+ X, (1-V)) {4-171)
WMEHTHENM, NARAEESEERIEITHER,
/X, =V X+ (1= V)/ X {4-172)

4.7.1.4 JLETR T8

B AR PERERR SR A R REF Sy B AU AN, B SRR
JUEHEAR . R, A 529 REFEIHX,

WA R EEABACR . B, 4R, ZHRALILETER, BHE,
SFHISBIEABR AR, ¥EREN I WETER AERERBERNERA
W, BEAHESEENAMGEERY A REREE, ZHHTL 47 R — 8
i, BB E LM AR ESREEGRDTEL, BTHENER, &
SREFHE E RPN S AT A B _EAYBY A 40 A0 20 B 4-106 BT, BITE£F 4 R v Y
M ARE, RENN IR K, EFEARANNIRE, RWN T ILE
BTFRE (FAEESK), EEREH N IS (FF VI NL shear
effect ) A4 S T 24 FHn B TEAL, B 4-106 B0 G0 H e giEsL, &M
WA EEA, 8 LB N o= E;, BEEEFMBHN, HEAEMNT
Bk, Hilt, o, WEEZHK, NK 440 0H, REYHENKEZLEFET
I B, &4 Dt i DA GERBISF 4EW T R IE o, Bk 1, PR UR 5 27 8
KE, CREEN D XBFHEN NN RETHRKE, A% LD aaler
ERTERZIR T o BT, TEABEAE EMRE N Noy(nd?/4) fERERT L
W AN ondl /2, BAOVE, B o (xd®/4) = cdl /2, AISRBIERICHE .
[.=o,d2r, Wi/ /d RABAKERER, d RFHE0ER,. RARAESHBHE
RILML/dBARE, WFka4l, SCEHEE, 51> 101 8, EFESHMEM
mEATTREFARERTHNEZTAESMANER. 37 [ <5, e
AR RIEA MBS, NE4-107 B, &, —BA4EE L RK
EXRTF 100um ERZLHAT 10220 HH, ETITRERIESSE. £amE
fho BEISRZIEERERDT lum, KBS 10 B E RN T HAIE
EKAKNRYTHBRRERAGENESHEENESH AL EAXEE AT ATEER,
TE&BABMEREAEMTAERTFNNMA. L#aWAHEE 6B LB
R RAAI R 8, LH¥ERAFIDEBEE TR THRIMRES > TR
oF, EMRESREHADNBMEARE T RE, HESHRMNEREET
METEIFTHLE, PERATHRESHE, X6, ESHsinttgsd
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kgl iR ok Slar oLl
IERHE E A BRI {HEE

: TN 15
3R Ry P Ao by
B 4107 EHHSESTHEREGHMHENBEE SHERKEARE

4.7.1.5 FERHE

N EHA TR IEE SR, it EERFERE T M
FIZHRES B XY (INJEh/ BEsGHegE et ) #—%h Y/Z2 (W@Esh Bl ) #REE
HEESER, HREBREXYNY/Z) =X/Z WE & EH/BE %M
B, XA S AT OIERE, BE 442,

T4 BEHBPRRNE

-
—r

!

AMMHER XY | BHEEERE YZ HaEHRBRERYIY/Z)=X2

i g T B 38k F: &% e, BH %% R

Fe #4301 B =1 g HE ¥ B L

HE B R R L A A FE 1 femny
o T A IF. ML 5 RE ek L Iy

Y R izk:¢s §ivd y o QLike ]

PR 938 &3 e ¥, A2t AT BEE R SR
HMAAEHLE | ESBREAN 4 e, T

INHE & & b R B 45 B 7 22 fE LI b T £ 4t K 4 3 3 ok 08 B 5 4 8L
m. S, %, ¥5. EE. FHB., HE, BFE., EE, RE., Fi. H
. BREFDIREE MR, TE R MEE AR, NhEMmhiEdkd
Mo ZILUEENESHETLIMNZ B ZMcheE, FeEmEE %A
HEFNIIEE, ZURIESHHEERAFBERTH,
4.7.1.6 FBHEH

REMNEE GHUNAEER T, AHEXHERAENSHTOXE, A
MAAMBWHZIMKE =M (WK 4-108), &4 A, B FH LR 458
ViRl Ve itAE S, REEFATXEOFE, HEHMHMESER X HESEN.

X=V X, + Vo X (4-173)
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HREMHAN &R V., WV, R VpEET Vy/E vy, ZEHA

X: Vﬁ,X?‘. + VB’XE + VGXC (4'1?4)

HRmEE A, BEERS, WMH X= V. X+ VpXp+ V,AX
AX.= X, —¥ (4-175)

af 1 R .

X = VAXA. + VHXB+ KVA VB (4-1?‘6)

x i

‘}:B
A Z B Xy
¥
Xg
B 4108 5 EHE CHER 4-100 —“KE G

MBS TRESHE, Rbh K 5CHEE, IS AX, A%, Bl A,
BAMAHEERSE. E4UHEBHENT Ve ELRTE 4109, BB
W, K>CHY, the8 B R KE, K<OBTMAEHME, ZIMER, BEF X
BERKE, SHAER —-TRAEGX, LR GERHEREBIRESNERYE
¥iE .,
4,7.1.7 REtLF4HE

Zbr b, BERBATENAENAREENESCHE, H, THEEL24HE
BHEEERTRERE-HEMEEEREESBEBENOSME, HEX
RAKRTEGRAETHREMOERATFFAREHMN . XU XTAE G
BEEHMH, ES5HREEESHBEAR, E—FRNFNYEESET,
RAEXRANBEFERETLEMSNEN., YTEFXEOREZEERS, UE
TEHRSNEHAEKZFINES, HANERETHE m LA KH, — 1 HR
IS RAERKIEATER, Bk Es, BRTREMNESR (E 4-110
Y. RHEHEEREKEITHRAER, EFFEAMERFHT, AL
MEDNER. EfINESHNFIOEEMIEEREERETOEW, X—N
R, AMIERAZFESEN .. XMW AR, BaGHEESH A3
=R EMEESETEE, LHEHARE, S, &35, RDANEN TS
HEEF W, AMPEX —RERVEESHHERBLEMY (Hybdd effect of com-
posite materials) . M B EA B S HFHNNTTHERLNESH B RS
PR EINE, AVREE S AR R %07 20 AT AT 4 SO R A
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BUHEE RN ETERT G HNBRREE L, BFENRAES
Mo e R AR, IERHR TRREUMGEE, BREaHHENE
S —T03, EFRDXBHEANNER, A - ABEEREAE
TLiRE AR BGRIR R, RN A R IR A o MR D B AR RIAT
AURMBERAGOSERIER, EXXHNEMER B ERE, tBAR
RUEMARXY BHEIE, FHRMHL, REMPREE . B lbkan®HE
e, MESAHRTERS. ETRFTHECH 6. HRENRERRR R
HULHEM R,

k r—l-.

< Ul

Single nucleus Series of puclei foncing perpendicular growth

B 4110 # 5
(o) WREBERER, (ATRARBOREE, FUAE4LEESTEN®E),
b) BEERRBEAHRFEENBRAFF (T=126.5C, 15min)

HAMBBHE—ELET, SFEHMMNRE ., B, Booitik, &
AR HATHRNE S EEARERR TRATWEEHE, Y845
MR- A SR EE AN, EAMBMYEEHERSEEET. R
RXFEAL, AR IR T TOE BRI, M E SRR, LA
F o BT T R LA B R, 3300 R R g LR AR
4.7.2 SESFEBITFELE

HENERMBBREE, BEAGERE, S FRENSHESHER S
BER. STURESHE ., BEE G SFILME S0 7 fE i Hit R
F, MAAEBRAIERE, URITFSNERAFRES. S840 H
FHETRQEDSHR (RE. 8, k. &, . fI58BE) Ms5rkee
CRTREYE . W7, Wi, &3, HLEE),
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4.7.2.1 E&MEAHU A

E R R R E R o N e bE T . 28550k R A BRI R B o5 B9 R AR
TRRE, B—MRGHE, RENSHEXNMBESE, FEetEiEmet
Y EFERAES. ST RFEZAEREE ST H AT HED R
Bilm gy Al fA 5

Ex = Ef Vf"“ Em Vm (4—1??)
1 ¥ Ve
£~ EE. (4-178)

AP B, E, RAHENEENER: V., V, BAHENEENEH S
i E,. E, REGHHENAMAEEERE, . vy 7RG 45 mfiE
HTHEHIHE,

R, ML IER T FEASLH.

Yag = YmVm+ 71V (4-179)

GuG:
Co = GV + G Vi (4-180)

B oy, v BREEMBERBNE; 6. 6, BRFHAEMBEABTIE
B Yo vy PHBBRE; G & »y FENEIIEE,

Halpin ¥ Teai 2B T —AEEERF, EANEROBWAEI RN
IR RAE, AT FEHEEMSEAT 0.8 BIFE L, M Halpin-Tsai A5 2§45
EAM U, Halpin-Tsai A0

M1+, (MM, -1
M, =1~ g, TS MM, +¢ (4-181)

A M, M. M, 3WTEGHE, FHEMEENER,; ¢ RIKEBH
IR, RHRFH—FER, YTEERERSE, B =2,

BB RE MO L, NG EXE, REMNEE
HEMBE SHHPHARMNERNTRN, ERFENITREEFEILFHRA S
REAMREN -3, HistsHasmEs, wwiiEE, mihkgsSs
BEHA—EER. X TEGHBNESESN, RTHREQNREHFEMEHER
WENF T HEBSEE, FHRENESWTEES, Ba&RH S, 8
N R R ety R M e, TR TIRE A S L.
WA Z
4,7.2.2 E4#MAetE

MEMNBREEEHRRAKAE B, EAHHABER -8
B, AESEARER. SHESTHENBINAERNE, SHBRBIRENEY
W, WEFTREAERANTR. E4HHEENESCRE i ESEN, HE
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AT R A AR TR E AR R RS, X2
T AR AR, 9 RERR L,

MEAE A 24 AR E T ERN __// // i
EH ARG FEAENBUTFRBME T /// F
WEFAW (HHBRMR) AEBEWRN. T

A. ARG S 58 B

AR RFRER, WA 4111 Prw,
HMBE: 1) FEALERES SRR AN
BIRZRE; 2) BRELTENIRE. BN 204877 i 840 F 1§
A =,

MR R X=oV i+ 7V, %‘) ( Viz Vi) (4-182)

4111 R
ARk F Bt Y

MEEEHRYE X=o6, (V, +V; -E.%) {Vize Vi ) {4-183)
E

Xm - X{E
1llrr:ﬁ'l'l:i.l'l= E (4-]84)
X{"l" Xm — X{ “E“@
|

AP, X X, DANAEGEEABBRE; E, E, 3R RFENE
AR BERE; V., V., o8 G485 R A ERDTE Vi, = H
M /MEBREE
M 4112808 FH, AFY Vi> Vi,

X1

B, A ERIEEER, VoK AKBFEH

ORkEER, THTRRE,

Sl z

S & cH X=X
Prantu i Viee = Ef (4-185)

Xﬁ%,x “““---..h:_ Xf-xf—E—“f‘

vV, I

Vil BKTF Viny AR V> Ve,
HAELAWBEAER, AEAMNEKTE
B 4-112 &\ i for {653 B B S e &)

FAEPE RAE L BRI LT A AR R I
AR B = B, SRRk 5T BRI BRI S B 2k
FHA AR AR R RS, — ARt TR AU T SR, M
fE R ol R BN, BB R B 4P 2 B S B, B RTINS S Y
EHRLINEE R AR BRARAARSETEEHBRET R, WERR
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RS NAAEARER, BEAMABNEO, NREFRE, MEH
B ERTRY A KEARIRE ., BEES MG A B RN SRR A A
4.113 FRiR, XHBFEIANSERSRGOREFRAEER D HA,

| mEm
)

If;ﬁﬁmﬁ

SETN |

(a) (b)

H 4-113-1 AL
(a) Belhi: (b) BENT3FR &t (o) FEANBK

%l 1173 W m/ -~ % "'/

0 P A e e
A

gIERAIzLZinL 2121215

M 4-1132 &SR FRLER N B R E AR BIRR RS

B. BR [a] 4R 4 [0 e 45 560 B

S 4R LB L B R R A, HBERVIBE S AR, BEENF
EgREEfA. BES THRMuZHEFERBEAEE, BHEE
B3, FRERARERTREERA. FRAEHMETDBIER A B R
EEBERHTH S EENS, 5, EHAEMRMEIEAR TR, 2H
S4B, BER ) EMOARITREHETRIM. H 4-104 9 B LB

——
—— s
=il
b
g
-

SERREEEN R RTRY L,

S EEEERE R SRR

(b} (c} (d}

M 4-114 F[E FRP 8 Eg8 A BB
(a) FEKEE;: (b) “RAE™ Hif; (c) “W” Eilg; (d) WHBEKE

AR

PR
e e

—lli—
— -

—
Tk
o
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Ao P AHER SRR R R ST, 5598 o B 45X
f VfEmEI

X::=2Vf 3 (1_ V{) (ﬁ “ﬁlE” J;i.['im) (4—186)
Xo=7om (% WY B (4-187)

M T LKA X, HBLXREXNSGZ, Bk, I5ANTIH
BIERB AU TIHERANK, SHEHOLERE.

_ BELEV;
Xo=2Vin/3 1o v (4-188)
" _f?!iﬂl,
Xn - 1 _ 'Vf (4'139)

Bt b, 4AE, BEEXBMAR, BEY9, ANER¥MEEST,
WAHERBUIHN, BLER (Kevlar) HENKAEAEAE, EHAH -
BRESHEEE,

C. By A5 A o] H7 fP o B

B8 RL R R e at, BAKMEA 4R ZF - RBORE, & THEEE
HEFHEKE L, —RMEmh et BREE AR, BZEoHHESER; &
ME G BEm A BRI E 4115 iR, FES&5EE Mg
M FRBEACR, FECAEEEN, SES5EAREES WK, MBAR
HRERK, BESEAFEHEAE, g480EEK, SRR mEaWE
mE, MRS, B EHIFSHOREBTNEG %,

© o ® o © o
o~ Lorod Laaan
\/@.\/— B S v -

¥ o © o © o

(a} {b} (c}

B 4115 S U8 ) s o B 0 5 =
(a) ZAEFER; (b) FEBKEE: () FEES

HeapgmnEmEn AT A8
Yo=Vigg + Voo, TR "y RERHEMN (4-190)
gl AN F15 B R ¥
:;f,,-=§:"; (0<g,<1) (4-191)
D} - 257 498 1) 5

Yeo=[1+ V{l/p, - 1)]ay, (4-192)
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WATEEENS A EASIRN, EROAEEN ARK, HZBKAA
BF|R AR, e e ERE,

BPe A e LA K — ROARME R 4~ 78 EEEEEE
BRBEBIRTE, KET 455, SHEFEBRISAMGHEER,

EOoMHEEHENH RN RAEESMHENESR N EBRES
MFHERRAN L. EEEEWD, RERBERNBARE SHEMZ K
B AE, B, 0°/90°/0°F -5 P BT i3 ) 90° )2 R ] 3R BE B H 2
SERFTRM AR AR 2~345; MAWTSSEERREDE. X—HARKA
Eah, RMESHBHERENERILFFEURIHEXRSERER
B RFSEENEE, AFTRMERN AR, © XA 4002 AR A
BehE s, NEEAE, IEXESTT®,

B, EHEREEZRESHEBERBEER. BT T ERR
THHME SRS E SRR AT B e a, 7k mA M f B
WA, EaMNEENEAREFEERANEREE, HRF —EBE
AL . T AE SR 0R B AR IR B R AU E R AT T e E A &% B,

B AR RAEMIEE S R ERE 2 443, LA HUESREE
BEHENtEERE 44; BHEHENAEK/BRE SR T,
W3R 445,

F 443 BRTRBEFEMITMR A REERE (Agarwal 71 Broutman, 1980)

" " i % X X
¥-2% R AT 4 ¥ o 4 % (Kevlar-49 ) A1 B 9 ( Thomel 3000)
HERBRIH % 46 &0 ~ 65 63
FH A & 1.80 1.38 1.61
i {55 B (0°) /MPa 1104 1310 1725
R () GPa 39 83 139
fif {133 BE (90° )/ MPa kT3 39 42
PR (K )/GPa 10 5.6 10.9
L #i5% FF(0°)/MPa 60X 286 1366
L4442 B (0°)/GPa 32 73 138
IE #5458 FF (90°) /MPa 138 138 230
IEFE 8L 8 (90F ) /GPa 3 5.6 11
E A5 Y138 H /MPa - 60 95
ER N EEECPa — 2.1 6.4
3 [5] 96 #5 b Gy ) 0.25 0.34 0.38
I= ] 9 1] 38 BE MPa 31 62 113
b1 P K R ¥ x 107%T 5.4 —2.3~ — 407 0. 045
HE K E ¥ < 105/ 36 352 20.2

T —79C - + 1000,
- 195C ~ + 1200
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o 45 Rt . WEHNIE | HPRE Fr 3 gt HE
S ER) /MPa /GPa grem™?
B,/ Al 50 1200 ~ 1500 200 ~ 220 2.6
CVD i/ Al 30 1200 ~ 1500 20~2% | 2.85-~3.0
NicalonSily Al = 35~ 40 ! 700 ~ 900 95 ~ 110 2.6
Cor Al | 35 | 500~ 800 100 - 150 2.4
FPAL O, Al 56 630 220 1.3
SumicaAl, O/ Al 50 90} 130 2.9
SiCw. Al t 18~ 20 ( 500 ~ 620} 96 ~ 138 2.8
SiC, Al i A0 . 400~ 510 ~ 100 | 2.8
CVDSIC,/Ti 35 ‘ 1500 ~ 1750 210 ~ 230 ! 3.9
B./Ti 45 | 1300~ 1500 220 3.7
* 445 B ZIHERREBR/ RESFERNNFEES
¥ 5 # H
" e HIU HMS HTU HMS
R fir fi 125 220
GPa HE 25 10 250 7.5
TR 600 575 4 s
o B =48 285 380 55 D
MPa & o 1250 ~ 1600 825 - 1000 0 0
B4 20 28
T B k) ¥ 20 0.4 ; 0.8

W HTU —RBIRGERGBALE; IMS —RELBREREHH.

—RRB, 2 BrREMBER SRR NS (REgE. &
EREA, PR ABOBEmMmMM, MRRNERE, EEAERS,
HEMGAER, RERBNIER., BNGEE SRR BERE, THE
BRTRAPT M SE LR T M LA 0, ME 4-116 Fim, ZAMBHE
WAFHREEEZREER, BANATEREER, SBRNREBRNER,
WH SR ERR . HE 4- 11T WRUEFL, R C/CEAHE, HbEaHE

B R REN R E AR T,
ﬁm$ 1600}
g
1400+
£ 1200k C/ICE G
s g 1000
= w800
.} H  s00F
i d 4001
200 Cr/ B4l
. 0 100 200 300 400 500 600
0 R ' o0 RREHTY A

60
6/

64116 BPEEBEBRAHEES
PR A A LR

B 4117 C/CESHMEYSESCHAE.
= REE O EBRE LR
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4.7.2.3 E AR kit
BEEMEamATRDPMEZR E, AHERERR ELAEESHE
B AR RE iy, 1Tk a8 Al b B A P AR IR
th, MmFHEAVERE KT ATLL, 30f
d BBt i b S 5 B G B R ot B ER R
AT BRAETEESGHHMNEEHR
BE, HTZEESHEPENFEEESR
=Fh: bR MR Ge; MERE
418 rbenbmmaminn WESREE (CA), IRFEFEESH
s, efTRET MRS 8ed
B, HmAUsERLMsEHNY BIEN. B 4118 h— BRI rhE R A S
Ao RME (BXEERCE). MEHEBREFIRKNER Q FTHESIRE
Q; MBLY REAL Q, 28, M DI (Ductility Index) & L AP REE

SHEAFIEREZL

Dr = -%5- (DI=0) (4-193)

e R D=0, DI{EMA, HEEHiiT,

il R RWERE: 1) BETERHRN, 2) 48K 3) &
B 4) STHIREY; 5) T EHUFEN T, BRETEERIK LI LM
BEE, ABEEEFEEEE, TEBA, kS EE, miEdtEkE
BRI B tl, hHRERR. RS, BEUHE4%, o,
Kevlar 5P E S H R EHGERMPLEE, MREHEESHE (s
4. MIEF R RE M) i ERMK, FRRMAERIERHE iR
BHAREREZ —. G845 % &5 TR R IR wb ki rhds g iR i
A, GIFRAHEMR, HE. 92, BE%, WM BEE w8 s
B, Ba4119 7RG A4 PRy BER,

BEAFI
/ *1’—*&1&& PR B

-]
.1
-1

| 1
A

i

E LB
-1
| A
]
|1
]
"

l

Zhot T

o

I N T N

1%
4119 FHESHE B 4120 BAMESHERZES
PR A BB £ B8 il 2%
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ARMEREGHHENE, SR S5EERER A DERNESESE, H
LEMEREESTMAGESESE, SAENATN, BRI XEEEEK
Eoba, mE446 TR 4-120R. XEESHHE S REESER,
WEREX IS, WHREHAKES TARMEE (B VHE, EREaE
MO, MR, NE M MBS, EAERINE, 4K
BIHEWISYLE, AEMQITUEMENST M MEE, AHFE. FEBES.
AR F L,

£ 446 RERABBUERNBERRENSFHE R R EEBEIHERE

7 HEEkH IR V% i %5 5 HE /MPa B /GPa W2 /K- m?
T QTHO 50 700 193 5.0
7740% 0 100 & 0.004
C/LAS 36 680 168 3.0
LASY 0 | 150 7 0.003
C/8i0y 30 600 7.9
Si0, < 0 51.5 0,009

0 7HA0— Rt M, FERTH BO, #1850, WEES A NaD 1 ALy,
@ TAS—Li0-ALOy-Si0,, AIEEERMRIEER.
& S0 — AN,

BN ROUE R ER Ay BRESEEHEMEKEAR « REES
ZHIRR R A B EERNETEREN NS, ZMOEEE THRBON™E,
W R T AR AT 8E, HFEEBRNERE. SRR X Fis
FRT v B, EEEMBSL., MRBBERTE v/, WHBESETEER
i e & ER ER AT £ L B BRI R R

RO P MBEOR R EI AR . HEURAERBER & T PR A ¥ 5 H
77, REMRBERMREEINE, AMSEEEEHRAMHR, LS
WA, HRUELGHEIR AR, MHERRNOTFRN, PEA—MH
WIESRIER, BTSRRI — B S, I TRk, HF
P LRI T R 13RI BB

SERM SR LEAELIA R BREHRDFRER>TEHNER, &
RN RIERHOLRALA EESNENERT, BETHNBER T LR
5, RERGEETOREBRNABER L, FEMBRMIKHSFERGL
SR EAHE, MMTRERIEY R, EEHBFELEMEBRK, F40M0
MM EF A DERERD, BIEREER.

RIRFTIR, RAEBIVEAE——A R, S FEHEEMESME, £HFE
ReTEEEFHIEDNNEEER, HF—MPEEFEER, L5 R EEE
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S T
4.7.2.4 H4HFHRETHE
FREHMBIERTHRERERRNNRBRFERAT, o4 F e EHBER
B, X—RERAIRMNES, BERESHG VREFRE Sy REBETH
B EGE, UMY DA RN IS W AEARBR X R ER
(FR S-N HZk) BB, 3TESFMEFBRE SN IHRG, #4808
B R E TR, ARG ERI—E8E, 508 &4 R
B ERERGEAHT, E&HMBREAdEREANBENE, TRLER
BRI NRETRG: BEAR, 42, RHOHEATHRER, A4
121 A LRI A R E S MR B RER ILE ., EREMNEREGET,
AR E S —RET R, MRS, SR RaRera
A E R TR RN E A E, HAESMBERBE, RERA
PERE BT R AR, BE AL R ITHRG, B, GHEREE SHHRNNARE
IR M o By in (M 4-122). X 5HEBBRFTBEE .

KE/EP
::'.:--.-d"r_
"If_ F
BY¥/EP T
S5-GF/ER

=
T

2 ot
{2 06p 2
_H

04 =
LIS 2024-T358 ] —m==———

z E-GF/EP

| 1
10? 10° 10t 163 10 107
5 pech

B 4121 B FRPEFHRMESESSER (K@)

800

.
=

Wi FINE1E MPa

i 1 | 1 I
i 1w 1w 1t 10t 10t ¢ 1’
BT B4 R A&

B 4122 AFAHSE CGF/EP ESH %%k

—RER, EaMNRORESERERAREYAANEAE, BE4HH
MG SRITRAMNTESTEE X, IREYW, AFRSEEBEEW
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HEe, FEHNUFEAESTE/RERDEA. KRR E B W5 Ha0
M EERE, YEE SEEEE AR, R My v R A Ml
FHBITERE, MARLEFEA%E, ST RAEFE/E. L&
B, -MBpSBTRMNESHH, HEFBRENE. SLEFERBE (B
SR /BINMIE) Fon, NSTER 107 i, SRR HENESHE
IR S AR FR EE K29 0.2 ~0.45 Z 8], B 4-123 A4 ALO, (EP) # 4
ArREE, EREESHMBTERHE F R H#TH- NN E S M SN
22, EvhEaf sy AN BT AR SR EA LA, TUEHES
MERHESEER TREESS, £BRF 10 )5, HEHRBELLET 0.6 ~
0.7, #REAN 2 5,

| l-.l T T T T
a0 VIO B/ad61 Al-Filj
E
P; 05~ o50 VY FP/ALRT ‘
5 x 50 V/Q) FP/Mg-RT .
B 50 V/O FP/Mg-260°C Hﬂ%ﬁf A ;ﬂé
7079-T6 Al-RT
Al Alloy-2600C—-
U | ] [ |
102 10° 194 103 0% ihg
BT B2 R HR R

B 4-123 B EE B (40vol%) 7AIBO61. ALO;-FP (50vol%) /Al F
AL O5-FP (50vol% ) /Mg 2R Ryf-Fr SN 2k

4.8 #KM BB N

AR RTBE A RR IR ZE], FEFE —REFHRA I EATRAERN
HEFHE ", XA TS A BT A R R T A
K. WREK, RBHEBERST (MAEILANMRFU ER) #9uE. &
RS HR TS TRASGH A, (LERSNEE, T 20
40 80 AR HREA — 1 T IE 78 T o MR AV B Rh B — 3K B ( Nano-ST)
PARBERMABRRTE 0.1~ 100nm, ZEWHERARSEENEZEHHH
MAHEER L R e ny SR AP BR B E 2 RAR, ERERRE
HEHKRFT (1077~ 107'm) BEANAMEEAR, Bl ERREMELH
By, T rrmhEsn . AR ER 2 MHafBEm L EGNEEASR
Z—, B—I1obEWE, %, £, B, A TFSEHFRLTA LN
FERIANESHEFER, EAXEE LR . 9 MR N ELMERER,
FIBTRA AR TR ST R RO AZN ., Hit, sk 5ERE
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— B FANTRER T RN BER. WXABRES FTEMQRE: 1) KK
RYHE, 2) AXRIFE; 3) PR RF; 4) AXKEYFE; 5) WKBT
Fi 0) BRI E; 7) KN ET MBIy, P, JEHHEA
FARBRPKRBEFAHBRERTE . FRAR T FEFTER 23 FUORMHR
R RS ERASEBNHTAR, FEASEDEAFSHEHETHERE, #
% 21 B A L2 AR B T S F IR R R FAIPLE,
4.8.1 MWKFTEEM
4.8.1.1 ik

“HRT BR—TREMER, M “YIXKT Rwa HEETE 20 4 80 4F
., EFEIMBENE XIEHKBRBRHTE 1~ 100nm THE. BHTE, T X,
FARMERIEE=ZFTE PRI R TAXREREXRAENEREE
BT BRI, BRI, FRMBHHREBE 92T 2, FERFENRY
B, AXRESEAR., AR MH. 9kMESH. FIl-THAKREESH
B, AURERM R, FIKEASR., 9K hiE . SEAANALESEK, 9
KEAMEFETE, ATHAXKMBE - TEXRER, HEAKSHHE A
R, &4, NPKEEREA- -5 -, HERRTE, HEXPFRELA
BFEZTEBK, R RATEEN (B KEWEIT), KB R F9R 4K
Fo WRBABH, HKMHBEFATAILI4R=3, 1) T4, EESH
CHRESREHARE, MPRRERRE. KTFEK., ABEETE; 2) —
H, BESEA L THARKRE, MPKE., J0OKE, Pikaed; 3) —
4, IEZHSETENEEIRRE, EHER. SE#. #H8%, K
AXHEETETAERE TS, FUNTE, BN _SNERE TSR
AETR. BETRARTHZH. PORBAERMAREERETRAER
. WRMNPKEENABRE B -SSR SRR EEEPERF, 9KE
PREF LA A 9K A A A PO A e, E 0S40 06 S0 H B i 494 0 [ 45
W HIRAREIRL, B AT Ak i 49 2k sk ol B b B AP A L 7 A T AR Y
PRI B TE— A7 T _E RLGK R B 1 AR 949 K B KRR gk B4
B, ARESHHRAARM B SE A FZ2RETETAM0ER,
KTPRGEHHAREKRRBET S AHFE, ~RATGRSHEBERER, £
PREWOHEREKR, ATHBRALWES, ARAYEREENFEATHE
MAREMYRETTHE, HIWH—%, —SM="8RHTHREHEE,
LHEAKRTFEFEREMNLESER, SE L4458 TR @15
R, WER. ARAABNETRMEETLEEF. BFRo TR
E—EWAN— ORGSR, S0k KB E R A T4
Y. 1000 £ 5FRT, o B A A T HA e o bl e W 4B 1Y o ELPE b B A JE ) 1Y
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BRATEANEN, MESEFEWAKMR,: $SEGANERTRHSHERIT
TAPAKREAGIR AR —REE, XEEaRA P ERIFEY R R
POKEE, I KEp Ay, ABEMBEWTEERE b WA BOR M Y
B, WREREHE, FAREFHARTHMEBICVAKME, SRR
AUBNTFRTHAPDKES (1 ~100mm), FIELEIEAVKER,
AXSEBHEETRTEA . DRATBN . R E BN FE W E T 5B,
Hm R85 0.

4.8.1.2 #kgHER

Frid R GRS RIER A (QREWRIT) AERRE, %
EHENANEE -MROER, EEEHM, N, ZH8EE, X
SPIERCUMARPRNR, BREWHAER ABEE T (atificial superatoms),
KT, GIKE, YKy RYPDKRTRFLIR . S a0 Acss w88 Jo dl 2 T Al B Y
AREWERDSTEFHBN, R FHESHNABDEENY, HIXHH
ARERBESBTINE (B, #. 05 LTI HAEREAES, XEEHKE
MBS . BRI FEER LT ILR9rRE R .

(1) B FEFHEELE 20 e 80 A MBI —K{bE=Wrr, 2L
TEILBTREFHEEE (B2 TFRET lnn). W nFe. Cu,S,. C.H,
M Cps Cn, BRF, ETFEEARTAHREEN/PNERNS T, 70
LSRG S G SRR FREMR B ERE K., B TFEEREZR T
LIRERERHEN. EMNHRERRENRE, BTIEESEN, N8R
HHFEREFELSNELEE. AXERETHEMNSEHRERE, HEIHLR
R Bk, B, BER., BRR. BRFE,

RFHAERFZaFHFE, IRKHEREOBRECAEREEH1LE
EHEMEALTENE., BRSO MAER RN, B8 LT R SR,
CoB R RBARTHREEMBESES, HY CGEFERBRMAR TH =AM
ik, ColZRRRKERF T AMBBRGNE,

(2) GORECR 2R EHEN RS PR BROBHEME, EHR
BEATFRTHE (custer), D TEEHRSE, SXKEEEABEN —RBNEE
ARRMAB,; KT 1~ 100nm Z B, il #9589 40 MK AR 200 ~
300nm, — MNP AE N 200 ~ 600nm, SIEAEEZHROBER T —8HIL+
gOKR, BUEORBOBRAE —H, RBARTFE%E (TEM) #iT0E, &
ATAR R B gy Ao 2 b O A E M A B K. (5S4 W5
R EMERE.

(3) ABRF (anfificial atoms) ABEBRFENEIETH, £ 20
290 FABMHEMPFES, HiIBAZERETFRY —ERENCEETHMREY



436

B, TITHRTATF 100am, EAERLD, HFRRRAEATERES
AEBTHRIEMYHN, AFABTERERENM SRS T, &
FHEHNAREFRNES EE, (REINEFREHETFLEHRALR,
SEHEAL DKL, FRHRSS, ANBBENETFHN. ABETHNE
ENFHEEHMZA, W5, AERTABHN (SE&T8) %,
R R RESEN, EFEAEEFHORUMEN G, KK FHE
PN, B BRASUHEESEA, AEETS5ETEFEFH
FEENET: —RABETIH—CHEMEERT: _EABEFHIE
REZ R SMER, BT ERENRT S5, RHATF 100nm R
B S 2R M ME BB TR ARET; SEAEETRTEMBRLEE
WS ETFHERE, MENERTFHETREGEM, & FHEEER
2> B A e HE R P 2R S i BRI N LR A 4 4 B ¢ - 3 R BRI IE] O
METE R, B, ARETEMAZRFRGMUEIIWNE, MELEF
BTHRBTSETERIEREES, TABETPRT 2L FRYEREN
Bk, BEMBBIEETRNEYS, hTECHRFER, B8 FATFE
B L3P, SBMRSHEEIIES S HHA FOBIE. ARBETARE —THEERL
RMA—THRTFREH —HTFRESTERMRE, HA—THFHYT
XA R T I, XSS ER TR T RSN EER, HANEER
LR AIME T 100nm Z2 47, 545 B 8 4R 4% B 0 T 1 T 3 48 52 B 0 1Y Bk
B, BT HEEREREEMER,
oy (4) GIKE. DIKE, gk
i@ T L EL P e R R LR
¥ AR BAK TSRS,
.. FEREMKBRE—B LA E LA
SO BARERRONK L B M AL, B BE R A
BE KRETIEE S M I RNEY, 4
L HIRBREAKRE. BEBAKE
BN MTFEAKE, WHE 4124 R, B
Y MRERABSNRELR, xR
¥ BTFRTFHRTRERHE, ATH
BETE I R B R g K 0 Rl )
B 4124 =FEBERAKE EE, RBIEBH TR, Bk
(a) PEHFKN: (b) ﬁﬁ-?‘ﬂiﬁﬂf‘ﬁ: HA5 4 R A ) b S R 4 69 A
o) FRAXE SR, IR LR 100 5,
VAEG B8 5 750 35 1 TPaZe 4 , B0 BE 49 0 B 45 7 7K 2 411 36 T8 26 3 T 25 /N [ 3R

i R e :I! ;5.'.‘__.-_-;':;:_-_5:. 1-;':-7.'-' b

BN ESISE

'i..hfj'h. Lo ppiec] pc], P2 pPict P

.. () -..‘I-I"‘.r"' '. I-"t ""}l{“"’.‘ ‘I
Wieh o e P 1l )

I,

ATl 3
n” ) r ()

o = 'y A g E e " —




437

HESIO

A2 £-5iC

St

(b)

LA B-SiC Mk 22 Rl SMRAER S0, B[R R K R

(a) ARBAEBNEETHRBERR

P 4-125

(b) EEfR 1A BT

B ol AR R, 6 B YRR AR B I X T AT IR

cimrn
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MAERETEAKERR, EARSREEMNNHN, HERKNFEER
WA SR N TR . RS, ANIEHETHAMRAARE, W
Ws,, NiCl,, K&EHERD, FBRERFIKE

SRS | UL FIA R ER S — S Bk e, JEPTHETT R L v
KRB, RIEFARERSE, EEREARE. SREEIMNHRKELAR,
H/AE K, TR NG E. GIkagfmgkR, EEE, SERTRYHE
AR MR, SR T ERBE AR YIRE, AiXeE, K
g 0 SIC., CaN. SN0 441K, CaAs. InAs PKEF

Fags ks G R RN L FERBEMN KL, SMEBREARTE
(SRS, P EEEH LM, B TRESNFRAH
PR . EENRENE. TSRS, RIERRIRERSEGT
EE R RS ALY, TIESAMIEE, B 4-125 U B-SICH KRS, ShasE
54 Si0, BRI K B 2

AR ATHTATAYE, QAEASHMAMENMRES, #e
WARHEZROEEELRR. DEFEFFHOSRM AKX ESF. EHi,
W R Ry 20 HERFHE .
4.8.1.3 #mEAE4HH

MKELHBESEAREZELE /DT 10m BERE S MR,
SR, THY . BOWESEAEE S RE RO RRS. B THAK
REXE, ARHRERUEER
REIGEAEA, FAXESHHEH
HEEE THRAETERESHH
M e, Bk, REgK
EA4HHEREEHEESH T
BigRkz—., AMSTFEESHREE
T prmeyy  TENERSYEZSHEMEN

(X100) (X2000000) SE A R, HORRTI AR AR
AT (AFBBRBAEARERED
SLCP., BB RESY TLCP MK
HBRIE®ST), UaFKE (E
27F 10nm JER) HBEZHERE S TEES (WHEH4-126), ETESR
ESMBRGHEREL (L/D) AR EtErEn, S T7EERRER
DL AR R4 T FE AR, KRR EE, & AT AR KAy
WA R, REEANMFTFEEZER=ASTHESESE, JLFHERTHHEEESD
W TR IR, AR R AR AR EISAEE, MR EMERE

W 4-126 HHEHEHES
GTFEEHHESEHAREHE
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PRI SR R L B R 20 ~ 50 1. HEEAZ -2/ BamA (5~
10% ) $Le] L5 N B EFHE 4 B B MR NE . R, B 7978 &8
HRESARNSRAORGEERS FHRE, Him Lkl 53489 T vk
2, BT LGES S MBS A B, (iAEEHENEMm TiRE.
4.8.2 FKHRBOEFWIBRRE
4.8.2.1 MRHEE

A NRSTRON

SEAMRAHR T SERER, AP ERRUABSEMHTRER
7 SR IR Y B RO R T X /N, AR A A R A BB AR
EMSHANBERTENERIE-FEER/, S5, &, &, 8. #H
FEMES I DR, S, FRMEAIEATERFERERSRE,
2nm B9 FURLBAE 5L 600K, BRDBZ2S HE b sl EFF, AR £ % 1337K,
SRR T EEENBALSER (2om) WERA, BRBERTUESRS
Zon. FhaZRIHITHELEHRAT, XS5FEHELAERE, HELTHE
WA, X, BER-FRTERLEYRE, HRICEEFHIN, 3Hr
ERWEH SE T IHIRGE, BEFESMBELFESET, HSHMEEERE
, FFERERS . FARFHBMBILETE (F-Co4&, RS, X
RN R N BRI A R T at, RAERBASEN, THREEEHAE. i
W, BEERES, FRSE TIHRR BB R 25 et R, Tk
BRI, ERRBGHRL B, i SR — 8 50T R N Kk )
A HATRERERK. BB WLE,

B. 3R %4

FEERLFRAZ AL, ORI LR . & R T4 02 30 IR 4 B 4
MREESBAREBRE NN, hTFETRTHEL, BFRMA™EE
AR RIE, @XEREETFREENIEE, RAKE, RESSHEM
BRYHET, INSBRHARNTFESSPFLBR, TINAXKTEERES
PSR, XFREHRFREEFBSIRAKE T X TR TS
Ap 2, RIMEESREENSE T ERNSMNE TSN T, BBk
HEMHESEEARXENMTR:

Sw=k/( oD} (4-194)

AP Sy AHRAP o’ -g™'; o INTHEREE, D IRTIEYE
2 & ABRET,

A, HEENARTES, FTRRERERER N, Fiin, Be
0.05pm #] SiC (p=3.3g em™), WWREHABIL 36m? g, Nk TEEE
FRSHTZIRGTHBY, HEERLTRESARS, GTHEWERR,
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0 0. 1um MR T, ERERERL6.7x 10,
M 2E A o, fr - 170 £ 4R 4 PR R R HE S A HE RIS A1 B2 RE AY 47
E{EH. 1
V=V, +V,
V.= eD*$3R
V,= - AD/12H,

o VONHEER hfifE; e RARABEMNABRER R AWETHL
FIAYEERS ; ¢, MR T A REMIEE; D M TER, v, HIIRE: Hy A
FEBEER &, AN
B ERTUEN, V.5 DRIEK, V.5 D BIEW. HK, WiE R A2 D &Y
M, HER h frem B R K T h bk A B, ERRE/DNTR
M, BFRIMHEEARLRR NS AMEER, AT ERE S R
H, BIHSUkE TR REERRE, AR, EUBSEERTR,

C. B TR

Wy F R FEBE—EE, BRI E FREFEMEIESE
HEBAES N RSN KESRMBFEAEENBERR ST T HENER
fRat FIEMS THOE S . R AERRRERAETFRTRE, BFERR
B4 R B K RELL I E B FREGR RESEHN, X— A RFERBERERRTHENR
FTABY, HFREERITSHBEFHEMETFRL KETEXEER
(., AR5 HAEZRE AR FRRREMBHEEXATH AR

Ak
s=g oV (4-195)

A NAH—-TEMETHESEETE; VBB TER: B X
RORHER

2
EF=~%;(3H%M)$G (4-196)

XH on, HNETFHEE, m FETHE, @B (4132), K (4-133) T

FH, MR T IR, am;}—g, AP 2 A0 B, REZR A K

MTERYEAEERMET (WFEE TR N-w), AHIERE
B 5—0, MXfgakuokr, Fia NRAD, XM o F—EaME, LM
BERESE, YEHMEE s XTHEE. BoE. PR, PRI, KTHER
RBSANEEER, XLSBUORME, B, b F. AUAESESE
WA BENAR, BXELHHEBERT R 8A,
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D. IR TFREER R

MW T BT RFRLNEANFRNBER, NHER, AMNMEH 2L
Wi, PSP iBE, BT TSP ERFIRE§BREN
Ri, BRAZMHEFREENRN. THRET Y. BEHATE R IEAFREH
. BETR T3A, BESVNESERR A TR, XECRET
PR R T A — bR b p e B, Gt Rt — b By, 200
EEIARNE TN,
4.8.2.2 #AMHIAARGBHE, LFHELE

EHANR TR, REFER . BT RN R BT B AR RN
KR S K E R BEARRRYE, TSR EON . PUOREERRASRER T S W
WEARPHE . LFEER, HB - "REESET. $RMEmEN -
RAFSESENRTHABREBEPKEXE, . £EF KM MREBR T
TRERI R, TGk, RHBERAE THE2TRAME,; MK, EE4
FEAGEAY SRR REST, BELT FRE. 10~ 25nm A ERRE S B HMOR
T T 7 L A R 5 2 YR A K 1000 4, T X850 R T /M T 10nm 875l 7748 A
T, BIANBEN#ESE, - BHEFENRENEE R, I FeNi 5%,
EREH TR TR, BAEBEHEN, EAMNESRKER (I F/Cr 2
BEAR), WEBMAHAILR AR/R, -~ BABAEX - Mg, Hb
A, &m A, AFIHER R X RH W FR s E R A . #OKRE AL
MARAHAEMEET, rEFEEXIE, £2H - THES.

K RBRAFARIBEAMETE, HRT/DEIKESN, FFEBIIX
R JLFA R RE, RGN SCRIEHY KSR RIS . B8
TERHEME, ¥SEMNRENEEF &Y, 36, dT IR
R TR I T B2EH B, @A IRA NS, BALEMR TEIIME
& (6om) #, ERIAAREAREN, BAKENAHRELHS. ZEN
EAARREWXRERE X, EHKREALE. Hibdk, Hibik, E4#8P,
HRZE R H AR A E AR B R ERR, KEL RGNS R AR
Z—, EMAEHH RN RET, B3 bl EaE, EHAFNY
B LS LV Pt iyl B AR o i b AR b B ARIEHEE . MRk
2 (W N0y AXRETEIAFEFREEBFESLETFREAS, SFMM
wEKIT R d, FHEET-ZON, BETEFAEME, S/ BEHEkE, =
NEEAEREARNTREON O-—ENAREAERE -0 B H &,
HIRAY-OHA B 2 0] DUETF 2 RS R A WL Sk 0 CO, MK S X84, i
¥, ANIFESEEE WA T 40Kk 5 Afoh /9 b a8 tb i B8 BE T 3 M ¥ A 4
RERIT Hy, X TiO, KR T #EAT N, M CO, REIL T T hlizh,
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WE Cu KB ER, R REE R D EEN 101~ 1006, B
DmyE R 1P ~ 10 fF. FMEBRN Ca MG RTHEN48x107%
sl BIRTEEN 4x 10" O 57", WA T4 8nm AIHOK AR Cu RY
PR 6x10 Pt . HITFMALZHIERENAENRREDAE,
IHETEMRTEEY $0EE, SEGHBME, RAAEFHTHE,
XFEE MY RS, FERRMEEREERSTRENSE, LTk
WAL, SBERESEL S, REFRSHEMRESRERKERK,
EELE | RISIEMFCMEAT, REERTHEANEBE THEIERA
FHZS, BEEL THERMEFEMERE. EPRBRNESD, BR
P SaE Ry B S Wa , R TREFHLRNEG, B,
TESE IR TRt AR F LW M, Fl Tio, AF/EHR MM IR,
%742 % 12nm B9 Ti0, T LLEEME T % MUBEE IR 400 ~ 600°C F#ITHES . —
Bl s B B AR BN &G, 1) BUNARIE; 2) RENT K
SR, MEREETIRAEXFEA, ANEERA ALO;, SN, SHEH R
EEE (1100 ~ 1600°C) BAEMEE, ASREEENREARE, BENE
B AR Y LA SEE T R R R T R R R R B, A TR S B R B —
“BrEbERIE R

MkEE, BAMEET. S50KMRDEF, B5TEXE, B3R
FgEp L, B SRR, REEdEdFE g, RN ACA Y
2t X PRI EAXLF R SEFEFEEREHRANES, EF7
ol ok H4 ZEAY R B P B TR A TR A bl e B . AL R
g RAR SO (B BHEREERFOELR. EE SR ELA
BE&E B A, IR RO T KR EEABE, BAE N 30nm BYAE
A3 TSR A LA I B R B 5L I B 15 £ R IR R P,
T B B AL L AR R R R R A 10 ~ 15 15, R EL
KR, SEIbrE AR 2 dgks, KB tRnm s 5. fRR0ax
BEmILR A, LR WERE, BN EEEAE S mapE, R
T Bk g5 pdl Tl 8 R W R S At RS

B RN, Mk EEFRI L HIER TN, MMTTN. RES
%, R MRRME | R AR IREESURMI R “HwEET . "SRR
" .

4.8.3 HEHRHKA

R RS B AR P AR, SRR TR, LES
Mol AR R EAEREROXSERMTHILE, THATLe 21 L
SR, EPER, BFE. ., LHREER, SRS EFUEENEELR
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AR XA MR R SR, MR/ NRAL, Bk, TN EENE, &%
B 7EAE R AR AL o 45 kA R O B AR O T T B RN A R, X R AT PIAR
EF AR RETEARS I NEEZUNARERLATR 5w,
Eilk, IARBCR Y THEHAREEMHSINERE. SHAN 48
Y, HHRAEHCHMHE RN R R, FEEANE - THRME
fy— o B4Ry .
4.8.3.1 i HPARTIEE AR

AMT—E 10 bivie? 2 AHE A FEIERANTFRAEEAN
TRABAERE, EFEEAMD, FREMARTIEEXRZE A% /D T 10000
%, HEEEEESA 4x10biviel. ENEWTHFEZEHBENREAN T
— A BTFEET, ES5EARAEEMHBEESSH AR, PIREMRAT
By, EWMBIE TS, XME TREASE B4 2005 F# ALK
Wi B

Pl REAR R R TR ST, BEGFHEERE, &KEHE, ¥
P EE R SIS T A R, 1998 BEBLEEMA
BHME R R EGHE RS R T BL0o, HEFFmES, #icizxd
R <t & NEC §/b 50 4%, 5P| 14nmx 14nm, B @ EEERE A 1Ghivin’,

RBPETREET “E4R" FIFHERSS - EFHREEWL, B
TREBETHEREEERBAEHBMICIZEIT,

Fhin—A s (2T, FRETREASAESEHTAEREN, R
E W BREH o2 A EMNKE, 210 s AR 0 LUE o 85 4%,
THAE SR N QEENRATHRAREES 6 fF. MAXMER,
il B A L

B TRATARBENT, ATFHEBRTSEWE | RAN QN
TT#%, X RS TR R B X B I A0 R £ H A R ST 3R S A R R
100 5, A UARBERAMENMEIENS, #Hit b, RALEGHERHA
o iy A AR R T R fE T SR B (RER T S8t H
RFEQCA), FTLEHRARRLA TR EH RMEERME R FRETE
S5 R EERE, BXE L ERNARIASE T R ERE BN, X
HRTHRTARBENMNABFEEREARITEYA#HER, AEEEEAT
e, ESHEEFE LA RGN TR

KM 20 4, BETHFHR-THBEIEFAMPKRKE, BTN
R, ST B TT8E, gkRTMFEME, SR TREFEHE, B
EBH AT, BB, FACHE THE, SREET R RH S, W
RE FE A AABEE, ARKER/FIREFEERBESEH R, KRN
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BHRESHEHZET L F I @, SEMEALAMREH, ©
TMEFET -6 F iFEVE T B8R
4.8.3.2 AR

A P4 RAT AR B RS DG B SR R AR B ) N R AR S A kL, RRBIR TR R AR
e LB TERE - RRAREETL L er, 20 2 90 FE(L,
HaakesmE B amm TAERAELRIMH LT, TR HR4
KHlEHE R RSB AKEN, ER R AR, FREAFEMEN L
BFRE, MIHEEBERGNSERN, BN —fEEE 08 & M T1E
B,

KIBEERFHE N —HELBBEHFENES, IAMEARKBERERZAR
B, HzA4, EEENEFRIME BEHERFEGHER. ANEHRYEESE
PbS. PbSe. CdS, CdSe M * TiQ,, ZnFe, 0y ZME W B H LR B E,
MM AKRSEHEAIREEREABCYIBEHRASENSERR., 7
b, 1998 SFEEBERIRIE T GesSi MBAM AL, BB RERLER
) SiGe M F{EF K] SiCe & &R T LM, BE—MEBEATSNREHLME,

FUMAHFIACE T, ABEERR, RGBT ARH TR
HIERIAGE, MXBELENEE SR G ARNEFFERE R ERER,
4.8.3.3 FFHH AR

FABEEME ., AKRESHE., YUKeEHE, L RYIKERE B T
irfk, R, SR, AliE . OB, B8, BHEE, FHRE%
w BT S F A e R
4.8.3.4 AHHFHIK

MK EE S SIRT, SREYF. EYEMSE . EEA2
RAMEZREFT B REGHENTE, S YERRT “E4£87 H#E
L %" HIRE, EWMARHALAHNBENFESETE, FAEEY R EHELH
BT M E L ER T A R G rE A R, Blin. B TR R
BWAESKE T, RMAPRBUR W E AR, KA EM. EMBIFNE
B NIMMAGIHHEEEMNE TaEY I EEB O TSR S8
SRR, EREIA99.9% L E,
4.8.3.5 FH s

RBEBMN BRI RN A —, RN TEXWEEMN, ©
pEmAEYE, WHABEBERE (B, S5, 6. 8) LAREHEEE, M
7 ] 2 Y o R T A R RS, DM RS M R R

B LA, MREHEITT R ERAERNETHER, EERETE
WA, YREHETREHRBENS.
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K RET DU AR LT VLR B A R, REREREM N, £58#
M, TSR IRE S A MR AT,

B2, AT LS AR gk 2 # F4 oK A R S R R E R e R Rk
RHE, B, B, S, SHRERMEELIADWAK, HAl, 49K
PR RO R R WL 3 4-47 BT R .

® 447 HORAE R RS

B A &
T . IR, KEHN. BENE, BATr, W, BN
3, BESHE
e HEBA NN, TRLHAR, HBE. AL, AR, RALHAR,
KB R, SRR, AAREBE, NFAHA
e SaRM, G, B9E. KTEA. AEAERaN
R W, BE. . AR
1At g BB BN, PATHATE . A H
B, R DRER (LYEE, BALE)
HEHE W, WA, B, AHEHE, BERRAANRERE
B AL
P I K B A M B R, LR
—— EAWR A, W E
2R HHREEELE
ram EM (BURE. ARRE, GRS, EFON, REAK) T

%, RN (AN, TERHE) R ERS (GO, R¥HL
)

AR, FARARBE 2l HEHFTKEENTER, FIKERL
Bl BEA— Rk Ear, DHERCENRERANE™THNERE, BFEA

RERFHRE,



FSE HANREFEABNT

5.1 HEASEERFE

5.1.1 SERHMERESE
5.1.1.1 4414 &

A. HEiE

GREEAG, MYETHERN 5585, BEXN 7.86g-em™ 3, HAN
1535°C, %HAFARTmEH., Fafmy, BEEM4. RAEKS, £ERE
BRARARGHEE, BFELURHEMVEETEV B, EHTEERER
HMAIRWE 16km EFIHZEAN, FHEE4.9%.

FANVHHATE 3000 BEFMEIL SRR PHEES, fIARAERBIE
¥ o9Rx—ERAMEPPMEEE, HIRERE. A TEREI®
IR, BHHELGg, BEITRE, #ERA.

TEHEHF L RPFHAESNEESZ —. RPEFREERANA (A 7H 8
g ~5 i) SMME T E8%Ek, FARKXKBHERES. AXERERSE
Hhep i Em B RE R A ERNSGE, At aRERAGEEE, AERE
HREFEFMEFERCEEBEIHYHKTE, XHRMEFRER 180 F£4.

s, TR TSR RERE, 1978 8= 258 3000 A t, K
FHAERN. BWHTECHT 8000 7 1, —2LHP I MHEREFHE
CETREA MR Z2SERLTER, PEEBLUBEERE. A&
. BIREE. TAREMHREREERRL, ERARNBEHER, H
A REEEE CpEH.

B. gkl & R

HF SRR E YA E, PR SESAETEs,
PRAETREABRTMERIESHES R, 18 A g i 8 m i O 9% B AR
Hak R HRAREZY . BEREAR, KGR CO, 3 5hka #HiTE
BN, G HITRERN, HEENERBEASE K., HR&BEBN TR,

(1) #EAYNRR SBEAHNEFEEME NS INM Sy,
BiEHeREAR LR, YBEMT 570CH, #FH Fe,0,—Fe,0,—Fe M #]iL
B, FeO RN E, Fe0 HERE K Fe. BB EE T 570C 0, 3% Fo,0,—
Fe;0,~FeO—~Fe IEF IR, BREAYRIEFRNE OB EBEREEREPIFA,
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A Cco MR ER, RERETEPHELY, £/ CO, SEEPHEL R
IR, X R R AR MBI TR L BT R B R O RUR R P A&
KB oSk, cOREELFABEP ST AEM, IR EY. K
RN -

& -F 570°C i B i

Fe, 0, + 4CO

& T 570°CHE BT

3Fe,0; + CO=—2Fe;0, + CO; + 37130k}
Fe O, + CO—3Fe0 + CO, — 20890k}

FeO + CO Fe + CO, + 13610k]
EIRR SRR R, SRAE O SRR R B AR AR O B R
. HEREREERR AR, REERP THRERET. HENA:
FeO+ C Fe + CO - 152160k]
THEHEMITENERE, W
Mn BG5S Fe AL, BEFTUMAR—RFNALY, =4 By N sl
R

3Fe + 4C0, + 17163k]

Mn(Q, —=Mn,0; —>Mny(y —>MnO —Mn

Hk Bl R K sy, BURE BRI R KRR

(2) @ EEREINA—FRAHEN ST AP KERERPRIEHE
.k — B, RENBRE - ERNAERAE, R
B AERAHIGHER, SHEIKRASETIER, REFEANTREAR
K, ItEERFEHABERTHRE. PHEOESE CO. ALO:. Si0, Tl MgO.
o gk BT L FRVE AR R EURLRIER SURD R, Hp i AT B R X R B R 4P TS B
BREFHEREFHREER L

C. BRib& 5

BN ERRESRT AERRTAEBESRE. TEMFEIRRER
oA, BHPEERTERAERAESERABRERER, AT —ENERE,
S AR ELY R - EEALAUER, dRERENRT AR
Edd, FELE KW RELNSF, BIK, B iRMSE B RE.
EH RIS R, EPARSFERH, B, &, THARSE
%, SHEANPEERETHFIGRE, A2, EENEMSHEIRETR,
FESITEME RN SRR A, RNk - RINERNDBUFER
R, WA EHERME R, WMENAR, SABERAMITENERSF,

(1) EysekEs SEPBsRETELETE. £R, ARG, BT
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- RSP ARASERE., EXEFEES, P aREPERgTREEREN
Bk, BEROGETTHSEELSEEE. TSR 30% L FHT A X
FMii. ETOESHETE O L, EERSGHHEMARYHEE. B
Ve kRS A0 A FEANM, EIEEET (Fes0,), Bitd
LR 72 .4%; WD (Fe(y), B &R 70.0%; BE%T (FeC0;), Hip
SHE 48.2% ; BYT (Fer0 mH,0), BREEHE 552~ 66.1%, MHE
AMESR, BHUFER. EREEFRER, K%L, R ERAE
WG, £RE P, SAEAF, FHM P, SEHASET, EHENEE;
SR A RS M STLE L FIERHERE S, PEREREAR RBHILK
W, FORERPN TEIRPAEEARE, ABRERAeE . A
WA (CaCO,) BENSPESTmEEERN,. EHIEARERE, 8
PRSP R E RN ESBRT AP A (S0, ALO;. CaQ, MgO) FIE

b

H-Hm

l-I-I—J

B 5-1 &
PRI EiR L
BB
1— 5P
22—
3—4PHE
4—fr
5P

REHKSTEFEHSE, X EERBEELDESHHEALD
BRI, BT OEESA Mn, Mn 7B &5 AR5 A,
AA A TARESS. o tARENESTEHNERY,
gy Bedhapd . ALEI . BIBERMESS. X E4E
B ERER, TENE, BRI RMERRSE.

(2) BPARWEREER 24 LRIiE, s i
PG, PE. PE, PERPETEANNPREERNLT
A S EMNPR, Nl 5-1 B, X EREE GE
FIE BT R 2R, st fEEPRBAREHENE
3K, NHBEfHES T LA m A B IR R A A R R R e H
R E, THEHSHSBPE. P, P, PHEARP R
BIYEH .

Ve EEPTHR2EEERS. ERERREHFESEK
I

YR OEPEEEBEN LY KAEKESEERE S, FE
T ¥of 15 e BB B 45 Fig SR E AR PR B K

YiE PTFREESESRS. XRS4EHEBE SRS
W, ERHEFEREREEX,

¥4 ERPER, ELNTRABKE®EE. EHEREEFHTR
Iof 52 3 BE AR FORE SO L TR 4 SO AP B A i e o e A
ok Rk EER, EEMERESHE, HAARRERFFOR RS E

BRI o

(3) WPHREE™ ®mPSREREEEEARPITR, PRRERP TR
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fEFE =T BHK,
5.1.1.2 48941 %

A, B

WEVSEAENES S, ISEEHEEL Fe A 1, AL R C, S
Mn. S. P EEMEBRGS . BESREMEMBCEEEIAR X488
gk, BIMEHE/NDT2.11%, tHEMSHEAT 2.11%., £&ETHRER
&, Bk, AiEdkiE. HR A%, BEE 2 EHEHE R R E
%, THTFHIEEKESMREAEH, HHESAFEEFmE SR, W
B, SMErar, BTFNT, sEdiriE. |iE. SLHMmEE, FHET
PAb T, FEAERT RIEEIRS, MR S, RRSERE. DRENTRM
— e &S v E, WTHERFFRESERSAN, IASBMN., WAHN. RBRMNFRE
B, WHENTE., WUMNERERNEHNH 44 Z8 B,

HWRERNEE, C4AIT200 SEMB Y, 1740 F4 0 2 MR 5
IR E, ek, BN S S4AMRmLs 1650CESL, HWET
HEEMN, BS6CFRBANKFEATESERKRBERFPHENAE. ZED
FIE, HHEESPEATE, HibdSrhad mma 3 B4 51 -5l
%, BotTHMNEARHPE, DEYHRE—a R, BERREZLETH
Wk R ERR:, REEEmE, AR EmAR, 1864 FEEA
STHARAEEARNTFHEREELZH T EFHERE, RELSET IR
BLELRTET, RENFE, METEBESZERONRERLS, B 1955 EFH
AR SMRREEN 0%, 1S4 FEXEHEHA TSR KRBT P&
Wk, IR T RN E R LR RE, ERKEPEREL
20 2 SO0 M BIMi G TE 60 =R BRI AELZE, AERE THANERE, T
HEFEEERTEFEFER TEME,

FEEHF EHSERSEEREWEZEZ—, EANEHR AN T 44
T, R REEE BHLA RGN, EHSETAFEA T E.,
fIMHEAE S EEGER. B TRENHESEBRAFFEXRTEELERE
EiR, MEETHHEAMESZKFEHLE R M 1890 Fi Z HEMILE
FHARERT JTEA T 1949 4E, — A/~ 760 H t, 1943 EBEE~ &1 92.3
Ft, 1949 41 15.8 7 t.

FHhEEE, BRENBEILBIRERE, EESERIMEIFE L
R, EHaGs, NEL, ARoARAPERREFRENSGSHWET], B
BT 847 & B 8000 77 t.

B. &) -6 5 A i A

PR A & L E R MNAE R EN,
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FRERBES (>2.11%), MALEHIFEZEM (0 Si, Mo, S, P
%), BN EELRHRERERPHBNERETNLE, FRENNG
RAFIEERBILERMN G STE, KL EASSHBENEEYH RIS
Bk ERE AT o

BB T EALEHRER, IO, B al B, L ek R R
EER, ESPHSEHER, CEEATHERAESRAZNA. Bk, HEAER
LRGN SE, BEFEPRORREAEREE. BESSEEL
¥, ZEEAY X S5PH A B TE TR R YR R
Fr, B ERKBRBETH COF B P, HRERNEEhER M ESLR
. FEEMHEMEPRN, EERMNT .

2Fe + Oy —*2Fe0)

Si + 2FeQ —8i0), + 2Fe + 320494k]
Mn + FeO—MnQ + Fe + 98742k]
C + FeO—=CO + Fe - 158699k}
2P + 5FeQ —— P05 + 5Fe + 271541k]

FAEMBPLAAMERNFE. —HEERTHESFE, LEEFR FO
AT, BHA (0] F7R, B—MBURLYTEESAENSE., YHBbhe
FIREATEN, BRTHRAETHELSRETELESTIERE LY I,

REMALTERE FO MERETMER., A THRFERRE, Eik
B, oA FeO AL EEAEMBEERAE, P HLFNETE
HWAFHASEEEL, W84 FeO, MPH—B4LERE FO X
Ry, EBRPERRKEMAPLRET G, BEESHE AN KRB Fe0 Hik,

Wil bR —RFNBAL LS, RERKBERALT., WARTEBRLRE
FEE, EdTHEAENRSER LM FO, ERENRPEEXENE,
ERHEARESH, MR- AN, PFESHRANER, B
M, ARHLENEE, SREEERNEPCBFENS., TRAN LR
P MAREN, WMk, S8 fEE, {1 FeO 20 BUE Tk 43
EHS, KEWNA:

2Fe0 + Si —*SiQ, + 2Fe
FeO + Mn——>MnO + Fe
3Fe0 + 2A1 —> AL O, + 3Fe

BRANHE, FHEHR, B¥REEPIKEPHERTRS,

GLEiR, BTERAIEREEMALRESR, LBEERR A P2
W, RPRFENEERSBFEE.

C. PAIH & Fik
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W RS FEFUETREPSS, FPERMBNEN. &% EEh
H A H TR F P R A

AE TR ERE, YR ID . BA MR (L) WANEZ A%
#* (Donawitz) MWAUA £ T #E 1952 ~ 1953 EEREI e B HBA L, B
EEAEHEHEEIHE . ZEEEMLA, PGB E, 52k
i, AEKERE, PREORIN 2 BB 00, FRBITN, 2%
T l, ME R YBIGHM AR E,

HE 1954 EH GBI R EFPENF H, 1962 FiE, 194 FHEH
WHEHR P AEMERIEYERER, Z2EEBEL, Ll Bl B2EEH
FESHAKERK, P, MEREASKEP, LEBEWN 00 ASHEFEF
B HET R A ESEP, HIKESEWAN 150 7.

(1) EEFEFERREH @% P AR EERE (8K, 85k,
B, 64); BEME (K. REMBTA):; 84&F (85, &9 Fh
MEfLEE); M (W, &5 0., S8k, BEn (&, &. B X
®oe).

HAKREATKEPEHNNEELRR, —RE5EBPSRAEN 0% ~
100% , E3R Si, Mn §i&, S, PR, fbEETRE, SKEBEER. &
WM A BT 30%. HEMARIFRAERSE. Pb. Sn, Co, FHERH
RIEY . BV OMSERE YIRS HAN, BT EERIMELT, BE
FERREIE, ORFTEHATRBAG. EK Ca0=85%, S0 FREIE,
$<0.2%, HAMBIENR, bRESY®ETAINMN. EXTASE CaF,=85%,
Si0=5%, $<0.2%, H,0<0.5. B AR A CaCOy 1 MgCO;, EE/E
REBME, SE<EAENTENEERE, ERAEERT 9.5%, &8
EHhBERE, B2,

(2) EERELHERN EESTREPLPHHERFTEREZAPVPE,
B, HyiAmahdimE, Wi s5-2 iR, PoEdgERirs., RERP s R
ErRAl. el —cBEMAREREHER, RENERE IR
&, Fdmish e, X, PEESLE, —RHARNESERBREH, vEK
R, B SHMWELEEE, BB L. EMAHR, TRE, —
{0 B3 5 i S HUAR 3 R sh P TR Re . (sl n{E R M3k, Wit
Pk, MBEM., e, HEEESEE, WsivUBEEy ke R g
3600, H/EE0, B AN ARG TRAER, T2EEBERNMEELD,

A P R A= T2

B8] Sk K, 0B SR L ST TR s R W W R R IR — (B e g
—= B L HE B 2 S W — i B R R R
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B 52 Fbipikagdy
I—AP5%, 0PI 30 A~ MARRWRE, S—EHRK: e,
T—a#EE,; S—MEYL; —a sl R R sRE

FEME T, e KGERMN SR, TERMER. THE. R,
R, REERGEAFRENDAEMAERNY, XBEEHAE. &, EF
MMARESEYE, RBAAERMMNA, HRERHNE.
5.1.1.3 44204 &

BT bk, BRHEMB USRS LERENH KRGS, 8. &,
#. HFHRMNHEREZRESE. SHEMEHEE, &SSO BRNEAER
BRI, B TEITRAEREFRMERE, BRI FART S LMH . E
HETHMBRL, ATWRAMENBHEHMERHE.

A. HEH &

(1) #d WEHEGEEAXNARBAERT WE&BHH, FTERANE
MERGEBRENEERZ—, 8 (AJH 2140~ 1711 ) AT F G EE
HH (CuSn %), BB, AAMNPARIARENKE, SRATHES
IR, a8 MES, WHEHMEBL Y + 60 F &8RAES 875kg, SME
R 133em x 78em x 110em, EESHA LB HEHO KRBT FHE, M4ur
BRERY I WERITARMNES, K 55.6e0m, TSOREEM, HIMAE,
BRHESESMRENHAR S BWE .

(2) SRR MAHEFORET THERN RN, MR
EHREE, F—HERERGHE, KEAREEBHETHET 7SR
(ORF . EEmREE) SBERKE, EREEUREH. BEEEERS
MBEAY O, FHEANTETEY, FABLBERTESBEFE. B
ERBFFEMRGEERSBT ARG HEMAR ., 0 ERG % kg,
KRB RBRE RS, M TERERGNT A, 0B
W, MERWERGRY O, ERRMRSEE,

(3) MR E TS BRHEFRAAESEHEHES, ©ETABHRLF .
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S EHBSY, MARBNEERT oM ReR. BEHBEMOTHELS
e Ry R4 BA A, FHEREMLY, XY a#TEs REHE, HevlE

CREAE ., HXELBREHE.

D K EE ., FEFERT . fitotfis
fbdie . Bk, Sio, MIFEAR. IRENEERY
15mm ~ 80mm H-£& W 5r lE A B R B, il
RIS M G AP R E A, i 5.3
R .

BRI E, EEXNPLHENRERT
700 ~ 900 C X Py, A BEiT 8, BIARAKFN
MBS Eh R ERRR L v M. T T B3I 700 ~
W00 CR A, S HNEASSE, W TRt
WHMG, ASENEMTHLESHEEMT
K., Hit,, iS58 4 HREAEE (FeO),
FeOX MBRIERERIBBEGERE, LR
REA:

FeS + 3/20, —Fed + S0,
FeO + Si0, —Fe0-Si0,
5 FFHFRAO LA 1000 ~ 1400°C X 24

-

T 77T _.//

gy

A 53 g
HKlrEHE
1—PE: 28]

3I—K¥RE 4—HIKE

S—FEAE, 6—RAH,
T—IED; 8—BIHR;
G- A E SO,

10— ; 11—

RARKNME FeS M Cu,S oK, mEAIT.
2(Cup8) + y{FeS)—(Cu,S), - (FeS),

RERTBHKE, RETENTRE CuyS
fiFeS HKHIG &, KETHBREERAS
&, EMEILFE2THETINKHS.

O M MR ER. HKBR B, B

L HIATERAAERKY, WE 54 R,

TV RARP 8. B 54 BRpFRK
FEB R, A g R 47 s 5T B RAR H
W, PEREAEP D, SmsSRREA, BT
EEA—THHRE L AN ER L. K
DS T ME, P AEREE, PRSe
e ZRHEERHAR, Bib7ESR F BBk

Bl 54 ACHE IR 1B EmipEE e,

1“%#“%??%12—@:’1#’5%‘3‘; W B o AR B R RT R
STRRHASRIASTRE R, RSN R 2K S R IR,
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TEVEE —E, BifbscEAbms, M AT R, RLT
AN A A, /BRSO, XA iiL TR
PE, HB R -

FeS + 3/20, —TFe0 + S0, FeQ + Si(}, —=Fe0- Si0),
3FeQ + 1/20; —Fe Oy Cup5+ 3720, —=Cu 0 + 80,
Cuy O+ FeS —> Cup S + Fel)
MRS D, MATHEAERELTEHFH, cHSKEH LTt
Cu,S + 3/20, —Cus 0 + SO,
2Cu, 0 + CupS —6Cu + SO,

BGEAEYES, HENSEERN 98.5% ~99.5%,

S WMHE. BHARSHES, 25F&. B 2. 8. . ., BL
BRASE, BEYNENIERERMHEEPRFANENASE., BENTE
AXKERGBMEFEEE, AW B

BHPAMEWE S5 Bim. BPAMEERWREENE Y. PREH
R R A, MM KRR M G EAEEER M s
K, ARMSEBRED., FERER RS EAENETRER, HEEE
gREE, A TENME, ST HER R

H 5-5 MEWRERS

ISR OE AR E N . BB RARA,
HRAAGHBABPHEANENEATR, #ASSSELERFERT
MR EALY), FEBBREL, HPAEHEHNNERET, FEEER
RS EER, RSP A HERBERTHERREH R, EF
WA :
4Cu + O, —*2Cu,0
Mk EE T AN EL, Me RRSBHRMA,
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Ci 0 + Me ———MeQ + 2Cu
MeO + Si0, —Me{)* Si0,
SRS RET & B AN R R E AR
2C;0 + CupyS —=0Cu + 80

B. HBHHIF

(1) B M &R SHREEENTE, SMEEMLHHERE, “EY
RAFPELEEMAE, HaomEl, B#MEHA 55K 7.45%, &8
mmR R E R R LEF L, 1825 - F BB (H.C.Oersted) AR FF
WIE LK E AL, F—RHBilEernsmE. 1827 FZERAY (F. Whier)
ARCREXKILEH R ELBRE, BT 145 FHFTLESEETLRE
R BRMERT, KB -MHEHE5, HIENELEEMERY, ZHE
BIE S AS . 1854 4L AR (S.C.Deville) FHSILE #iE R NaAlCl, %%
G, WE2RE. FFBEEE (Bunsen) M EREM K4S N R 1L
H-ACHEE, BISEE. ERAKEFHN (Badley) T 1883 FHFH R
Kenfa EF). 1886 AEXFE/R (Hall) FIEEEKRS (Herouht) 4031 H vk &
A-BEREBFELH, ER-BEBERIX 100 LEREE T dHE—K
BT, EEWETRASRT O HRERETELE, FHBRM RS,
RIS R AR SE

(2) EiEBEmHE BLENRHNEFEFERENTHE,

B ZEEHSTABEHE, MESAMHBRE—ETE 160°C ~ 170C fl
303.975 ~405.3kPa P A EEEREY, BV TERESE, T,

AL Oy + 2NaOH —=2NaAlQ, + H,0

TERMPERS S S S/ R uE e, BN ESER
PER R, HwHE .
Si0, + 2NaOH —=Na, Si0; + H,0
2Na, S0, + 2NaAlQ, —Nay 0+ AL O, - 2H, 0 + 4NaQH
LA E RGBT R, LR EIREE TSR, T H RN T HILE A
REH, R, ZR\TaPR_EEmDF 5%,

B FRBIRERAIE R B T, AR, BEMSRR, EH%ES
101.325kPa, BMALE G LEMES S 0T, RAEUT M.
‘NaAlQ, + 2H,0 —Al{ OH), + NaOH
H s AHALEETE 950 ~ 1000°CERE FBLe, ®EEIE, RBmT,

(950 ~ 1000°CHEES)
ZM(OH)g ‘*'.E"'L_lg()j + 3H,0

A B AR S K, BN ERB KSR O®, FdwQrEE
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AMBERELIR PR, ENEMALE SRR EES &I,
THIESEBERNT A, BRSAUBRBEIESIFNATE 11000 %+
N, REHEH Y. AR
Al 05 + NayCO; ——>ALO; - Na, O + CO;
Fes (5 + Nay GO —Fe (4 * Nay O + CO,
S0, + CaCOy —>Ca0+Sil), + CO,
FRHRAREA, WMAREARPIEE, ForO5° NupO 559 17K FLRE 4 1
Fe{ OH); Vi€, KA TF:
Fep O3 NayO + 4H,0—=2Fe( OH); + 2NaOH

Ca0-Si0, WA AL R MTHIIA FE, ALO,-Na,O HAFE, HAfiEA—
AR, ERELIT 5.
2NaAlIO, + CO; + 3H,0 —=2A1( OH)5 + Na, CO,

ot A BB RS,

(3) BRH&EE HREE
8 80 JEURL S 18 B v 0T B 5 o B
RS E, BEBRIERKRD
(Nas AlFy ) M ERAH, &b
BEHN. HRAGEXH®K.
Z AR T 56 5 6 f 03 B i 3
, TR PR IR A K,
.Z.; mi_ER AR R . oA R i
0% G . 30% & R/ 30%
\\\\ \\\ N :f TR, SR EIRIES Y
LT LTy r——— Ei’ﬁﬁ’i&_ 2. A 30% i #,
I—Hit88; 2 ERAFRE, W RREREKEHE. 8B
B, Rt SRk, o,  JRESHEER, KDL, K@
7 RE; S B 10—FEE RV R B R S B = R
WA D—ERAMEE, 2WRHERE B MBERES RS —REn
B84 A BB WEHR, 1EH
e, BIRMIPI AR S S h 5 e PR, R RS #8008 56 e,
ERECATEE, WHBREMSERR. BREZ AR RN EE, &
BRI A TEMERE, BEREEAE. R B Ak B B T A AT R R A
&, WA BHREEMGIE, ERRBNaEaIRE TER Y TES

AR, FRECE T RRbLA . b A 00 S0 S T B804 o HE 42 8 4

Y
%
\
o

—_—— e T
—_— e o~

OOV B
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T e . Bt IEE AT 3 M BE R B R K
WALTERRR AR ML, WIRRE. MAKREHAGLES. MEME
(KSA) BAASHBEEAD —BE, EHFRAHMAEMLE, FHHA
EWEFHE, BILBENOCERUEME AP0 AlO; , EIFERAIE
HT, EEFEH&, ABRTEHEHKR, HitEAH:

AP* +3e—=Al
2Al05 6e — AL, + 3720,
0y + C—C0O;

S BIMETTRARE, AE—EgE HE, HEREX9.7%
5.1.2 ZHdEEBHERHEE

L8 E XPLIES B & B (h}organic Nonmetallic Materials) 4 & 4 55 B &
(Ceramics) . B3 (Glass) . KB (Cement) it K b1 ¥t (Firebrick) A3,
HAL S HR K EZHE T B (Silicate) HPik, HAPLIBEMRIIEERN
WA, SR _E UK BUAR S 8 B R 4 BE BREE 8 BB KA R

8 20 42 40 sERR K, EENFESBFEPEEHRRBARREN
BIEf, WP — RPN THERNBEREASETIEAES R, WAL
WA B AT (Advanced Inorganic Materials) . %7 B T HLM B BIE S
WS, S, ke (REETHE. SYRES). FSEHE,
R, EREHMMALRES., HETIAMBGEHIR, F3TENAE
BB ES TRIELTFEHERERK, RS T HREZEARMEEM
AEHHERERE,

i, BAIAEE ., s KEARAHEE R, THEIESRA R
P il 2% B - R R B
5.1.2.1 MEGSHERELIF %

A, Bk

MERLTHIESEMHITH—THEENHE, EEF —EHMERELMT
MR REE TR ERRE G, @FENTEFEREEL, RTH—E
feh) 56k B A o R R R A R G B R

WMEREER (X2R) RESERTEZAERNWLEY, XEHEGH
THRET (BF) FEURMESETEAES. AFHER ML H
(of - Yr.

EEREME (B EMEHS) TEEEHDHRE, SFHREF. KL
K EEMENT Y EZEELR, 268, RE . SRR R,

BEWRBSS5TRARRE, MEBEHENERERER, HHERE N
BWA, ABENEN., REFEAREN SR TZHBIRAENR R,
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EXNENT BRISAERNE TIENEGNT Y, MENMBASTEMEME.
HENRRERMERESHH, BENREAAEBTEREEMRE SR
RAEERE. AEME. SV HRES,

BRIERZE RN E WY GEIFAE T LIS E 2 bl . hasfigd. M
HEMTEAERE I, AREANSAERNRAR,; EEEFBRFHR. 25—
EREE., ALK, MFHNATHIENERZE. BENTHENES-
7R

ik

/ lk\\
‘ "‘x\
| \\
548, ‘ T8
-
// R\H e e \\
|
| ammal |00 |
R £ A BEEEZ| |nERE 51 P
=R R ETHE| |sheE T
o i = 555 BREEE B o g
Bl 5-7 MM

AEREE, MEHMBNEFHETITEGBENILEHER. BEHHEE
. MENSESH. BEMEMANERRE,

BIEHEMENAFMEEERNAR, SHEENEPETFEERKK
ZR. HANEITHEME=SREX Y, ERSIBRKETU S 5E8, &
B, BMEZKEa., MENSH—BITZ S8R 5-8 Fix,

s — s — [N E] —(RR (xR
¥ 4
is s

e
BES L~ — | RBLGE—(FT~——TR -

&Hi8 WEErCIZAEREH

B. BEEN RAEH
BB R A IR R AR AR A gE, PRSI
RRARENLFH R . HE RS ERMOREW ., K {eRa iR esE s
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HRAFEMUENMFHRSHEIE. ATEARNEERLA LT ENLFY
B, TERRNENE — SRR TEE . BIERE A REAR, AR
P % TR R AT 43 S R 4R R F AL T RUBE T2

KRFEHEE SARTFRAFENTIT VRN, MEL™PHEHBX
RERIEAG TR YR, RAaETHRBAGERT YR

Bt E—FE& KEREBETY, XEEREFERTE S0, ALO; K,
HHESHELRN KO, HEWRATREREWERL ., MIWRER. Ko%
B, R ERE, REHARER ARG AL, FRAXEL, #
MOXK+%, MtXFPEHMEBBEETTHEABSREMN LIS, JLF
FER T ETYEREEE 2T T E 51 P,

®5] JLHETATWEHMNLERS
2 B 5 %
vhaw Si(, AL O, K.0 N, O CaQ M) | Fey0; | TiO, i
FLiREE T 68.60 | 21.41 0.34 0.05 0.32 | 0.065 | 8.9
5% 43.39 | 40.48 | 0.03 022 | 019 | 0.05 | 0.47 | 0.07 15.0
Ik J} e e b 46.57 | 36.25 1.57 1.03 0.27 0.17 14.64
[N 57.45 | 32.01 0.27 0.34 0.07 10.52
AL 37.35 | 3.3 | 0.0l 0.36 0.12 0.0} 19,45

KAR—ETVYMNER, RiZRIRAEKNEEESH Tt REEH
Eelh, BRI, HIERARSEWFR, KAXETANKL
(Nay0+ AL, *65i0,) . BE A (K0 ALO;-658i0; ). 51 F (Ca0+ A0, - 280, )
1 (BaQ- AL (L2810, ), EFEAOMBIEHARSI TR S2P. HRAFT
LRFEARGTYEFEREEMEONESRRREEE, FeresH L 28
R, AFAERRLPHE T ORI ERSFTTRSIF HFERAESH
KAERHT R ERA, BREAGE; KASHRAWEBFER
KA., KATHEBRGEES, £ 1300C L TRAEERIE si ks T B4k,
W R RS e RCE R R, MR REAURE . BrERGRAETE . R
ErsM R AR AR, Bk, RAXT HIENEM B PayEAE R
B, EEHEERE . R A ek A EA RS

}52 KANEBREM

% ” b /%
iy, Al (y K0 Na, O Ca0 Bal)
i Ar 64.7 18.4 16.9 — — —
#Ea 68.6 19.6 — 11.8 - —_
Hih 43.0 36.9 — — 20.1 —
I 32.0 27.1 — — — 4.9
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F£53 NLHpKEYWATRERER

e ‘ b2 B /% .

S0, Al K.0 Nay () Ca() M) Fes(h TiO, Y1
BOKS .34 | 19.47 11.7 — 1.37 3.3 0.87 — —
HERED 63.19 | 21.77 | 12.76 | 0.42 0.48 .30 0. 44 — 1.47
Wi A 65.76 | 18.91 | 13.50 — 0.25 Q.14 0.14 — 0.50
¥xEKA 64.71 | 23.26 10.87 0.60 — .45 — 0.60
HEKA 67.77 | 17.21 13.92 0.54 Q.17 Q.25 2 0.54

AWAE RN S0, BALUEHRELCSYRESHELE, AREHT DS
iy B—WaMplm R ESTE, EVRMAT LAk, BAREASF R TH
H, ERTHEAREEFEEFRHERMERARBAXET Y., BEEFP
RN AERTHENTENRGENGES, PP _SLEHaE R
9% ~ 9% 2E, HPhBRkAGEN _ S4BT, 2F0, 24/7HH
MEWHRTFRE; MAESAESERER, —MAESEREER.

1o IR B 3 B A A et &% i 1 3RO 7RG 4 R B ARl 2

Ao EE T, RIEEEANART R EM, BERMEaR, £F
# ZnO. S5n0,. Ti0,, CeQ;, PbyO,. H;BO, (W BR). NayB,O; * 10H,0 (4l
BP). NayC0;. CaCO;. KNO; %,

ERHERER A D, A THIEENTHRIIEENE, DX HA N 55
W7 P R . SR R AR By IR R — A 1 R 3 P AE B R X IR
2R, ARFETHRLBEACT FEEARE RN . StalEL~+
AT E R EEA BaCO;. Si0,. PO, SO, TiO;. ZnO. BeO. H;BO;,
ALO; . 700, FEAW L& SiyN,. AIN, BN FAeE W IRH .

C. RS EY Ak 3 A B gt

BEREESTAETER ST, HENEREREERPEEHER,
PR IERER AR R, Fli, mrREAREiEdEs PR BIER
Bk, MM BiEEA FERKEEE, TLUAN R SR,

b TR SR KD HBGEA THRN I ZXEE, BEEFREBEEN
W R b AR . ARRIERAE, MRS, WEMREEME . biENERE
FEE, hERES AR, BERBREERR MR aE N, B
ZEE R R ERTER, FEAMNAERT-EMERK. MTEERE
— R ERHR 7 0.05 ~ 0.07mm DLF; Wik F R PEREPE & 2, ER RN
R AE SN 28 2R T A R 2R

B 3 B A e 3 S 4 DB R RGFIARIR . AT B R IE AR K 4R L B T 4R
P EIRR, —ARFEd TIEB & 1B hit s, RaErm B A,

W — AR O A BIERT. B XREH R E 40 ~ S0mm 8
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B, B EZHFREL. SEHETYLS S /NRERBE#HZR 0.3 ~ 0.5mm /Y
M., M —MRRHEESRE (T8 33KE HEK) S8 mEiss
0.05~0.07mm L T,

AR AT REARE, BRAERITERS =17 FH: E—EFER
AT SR ERT, R rEg i B nMgELhNERRm4 %
2 HORA R SR AR PR A W P D B R o AR o A Y FANY S R
-2Hdith; H=RABBSEDER SN E FRE. Wi, REE (R
%) ESMAA «-ALO,, HFEFRKELE -RELTETH ¥ -
ALO,, HEHIEB P A AR — g =BT A Na0, RETE
e SEACE RN £ R 8-AL0; (Nay(O-11ALOs), 52 F 1448 W % i tE REAY
Tk (M SR FERREILRFE), HETFESE/EER BT EETR
ARE BER, EEEPIMA—-F BB, T 7-AL0, ¥R a-ALO, Y
R, Na,O 5iiAR w4 R ZEN BB S,

D. ERH&

EHERFEHENBEMEYHANMIE, EHERATZERAHNES
Y. BB EEGAR, B8R ER . af 88008 A H fil 268 = B,

e Sl OIEEE . IRE . 8. ik, HFESFITE.

fedt EBARPEREL, RIEEHABRTERETER.

e KASFHLIZHFAFRBBAEE,

i —BRRMAEFE(THINKE (BE)VEFERNAEXLD 0.05 ~
0.07mm L4 o

R FEKERE -TREMBE THE —S0E(BX), #8HE
BT B L

ik RBUEHNEASEEDR FERN, FO#—555, RrEny
S AEHER .

E. R#E

WAVR R — W EEERER N RE - ERRARTRE &S
. BERANBEEFE SRERNE . TBRE TR R =3,

R NS EK3% ~7% (THESE) K8% ~15% (ETFEE) MK
BAERESED FTMERAEEK L, TR LS EE iR
MA—ERNFHNPER (WEBE). BERNIES NS ERER., SBEE
HAAESEER (RBSER MERER) %,

ATERERN AR AT HEEERER —TWER., BFEE,
., #E (5. B, %), g%,

EX ARG BF Wy s CRI3E) EAABE S, MAEAE R
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FRAERE & KRR E L.

F. S HE

HTRASAER S EEEEN Ky, BEESER G TRATHEEIIE
BRENSEL2B EAMAH, WEANEE—cBE THTTB, #F1iEs
S N

ETFELUMER, TEREMAFNBAAGNHIKFGEERZKRE MiD
HHERR L, AT EHRK,

G. H#i%E

FMEREESAEMERN LAEEIEER, VHERERMREP . REHE
BE, HEHEEEANEMAREANEM.

R EAFEEAMEYE (FmEdE, fREMERESEH), ER5H
BAEBEMAN, FEXHAEMATEYSH —ENSRfEN, B—7T3F
-8R, PSR ER - HAREPRAEEEGFLATRATEE
EumBariE s Rl, A — RPN 5—FEREE P LA
&, B abbi, BoR oS M ay SR A BRREE , 1B FT LLR R 38 7 Rl
R EE

WIS AR EAAR, SRR b BEMARER. SR
FEREHE RSN SO, ALY RPN EEME L ERBELY, B—
ML, XM EERESERG. AXE, BEABESE, B
HWE A KO R, SR SRR EE T 1250 ~ 14200 2|, —8&a
AEAE RS T RS HEHT, ERB AR E SRRl R — I8
SR

kiR Si0, F1 ALO, SR, M BO, I PO MW EERE, E—
e e EL . (CBRHE BN O, B A, FMAL AT,
AR AERIEE B, —BET 1250C. B, fFERAKAR, E&
BRI BERE#ITEE, RAFBITHE AR e, B4 AR 5
B, MR R R 0B R

T IR R B & & o AT LU RO A R Bl AR R AR S ER
FIEEBIHI TR . A8 —REES RN, SRMNSEAEETRE, NEM
Bl

A ERORH 2 R % el OB b R 2 o A o AL, GER Rl BRER (R R, B R
BA IR S R e T B R S A S A HER R,

B E R AN, RABK. fk. BESF A AR EREEEH
£2E.

H. &R,
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BEREERRERE T ELE— RN EAETL, BEREEBFL,
T B B B B A A B sk #, FEBUF R R aE A0 T

ERAEFENREBEEBRAIEY. BENRNATAISMEE. 88
Fie g, BBEFSUELSHNARG LK. BE. FE. BHEBE. BEE,
ROHE, PFEEE. HAMERRI . Ar-fk iREMEREE N EE .,

WEEEEL T IETPREEMNIFZ—, FEHEHSHRESER
REMBREARERMNEW, XEIdBPFECKREHNOEZELE: ARE
B, EREE, (RERE, $HEE, SAMESEFENE,

HERE NTHRSBEPEFTRE, FEAFEENAERE, HET
RE B E B 2 RN ; [, Einke, SEdP K
KA, SR EERE S KR SOCEARN EHERE &S, ERENER
BEMEMEERETY; K, ARRBEFEIBRSRAE BB
& (kB RIEP TR S S48, SROFEERRES
IR —EB E R AN, Hitk, &3 450 FHE #E T T 5
BRI EAFEREENE L,

RAEE BMEPFPHRMEENERNBELTENRNTERK
B RGEE, HPEHBRRNEOH TRERAMNGEEESXEE, BRERE
BREHIAR, —BFELEPHBEHEERN 15% ~35%, XHEE X L5
B EREG ., REIE, BHESE, BETHEEZSLTHEBFL, LARGE
RFIFHAAT R E, IMEAELFRR A, K2, &AL R RS
PR AR BT EALEETE, R e A BRI s

Himey ] ArdBdb TS RAERHNE HER T ILBAEFE
R EARE, RETEWNNAFGT U— SR 8EEIE, Hik, 7%
BIRERRERS, BE —CHRERBREYFATIR, UREEETEL.,

Hapid A BRERG, S SARZEUEMESHERBZHERT
EXNES. TRENEY, A TARKZEENERNEESFNLR, #
SHERWMPERN T, B RN FEE ™S nRBEm B
o2, MR AR E, AR AN S B REOE E S E R SN
REIELE, MEAESESEREREE IR, BEFHERS, 0 EFRER
K, BEDEEEL, SIERERBEA Y TR MM, Bk, BAER
o, —BERERBEMRERSE, RHEMNTRBEEXFER LT R
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24 HEOREHNEBRXAETE. FEHK. L. M. N, OREHRHEHREKESR
FIHPE R FRE T

25 BEFR., LEnsRBREF At Sd%, fAaEiEd.
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27 EWMETayiditsit sy eTEEEHR

28 HEREX2ed, BEr@SusHHamcR?

29 QUH}, KHWKFEESF R 1.0005g cm™ 3> 0.95g-em ™2, NI REX--HET

2-10 X4 CN=68), K'EFHERY0.133mm (a) % CN=4Hf, RERFE1? (b)
L ON=8 I, ¥BREE/LPT?

11 &K fec M, HEFERN 93mg'm™? (a) B - ZRTFHRR? (b) 1mnd
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315 ESVEASSHENFENEHNEEEmERA L RSN SHE
U ETTR AT

3-16 HWENMMERABERRTA? BUREL?

3-17 KHFEBMAMERGYAMRRZL? NS RyBERAENTLER,
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{5) 17.3 200 l 5.44 0.414
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411 MEMEN I FEEA SR T ERNRRE,

412 H#4HE (GBX) WEEEM AT EAHNAH$RE, B, RTRER.
At 5 BE R0 R I S A A Ry
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417 WL bec AT (112} PIE, FHEEH (101) BiFHMEXFE@R L.
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ERBEE WA,

449 FEABRREMNREEAF AT TEMNEREXABE?
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461 JLE 2 PR RIS XTET WL R & 7
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470 HEEE Al LIS EH B EE

47t ALERM ., B EFS RS R R 7 AR

4-72 BATHABRSIBEASEEEMBRRAOKBE TR SNEEH oS
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