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i R Wi R | Meam?
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8 | 26,98 | 3302 004
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10 | 29.84 | 2992 KOH
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Wb, BMERBERAARSROTLAE, B-HEEHNRE
A ERM N, WA -27 TRAEN, BHERMRFEINELE
BEGEAAEFANILERA.
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5.4.4 W EE R PR AR

BT MCMB AR 83— M HOC BRGS0, BILANRE
BEMANEEERMA R, 202 80 /R, BB THEXET
MCMB R i i AL B O B SR 008 . A0 o A TR B 80
FARUTFTER™ . OBBERRIEABRN FTEM: QR4
mERE RO ER BRI TR OWEE (W 150~
250C); ORVEBRLERHE: QKT IBENRAT L.
MCMBHTHHASG NS WRESEWESH R X®ER, #H
HIMCMBREERMIER Y —BRFORE, B2H K MCMB 7]
LARIS B RIH AP EH A, 3 MCMBEN—F B aE A &
EHEB AP, BAR Takahashi 2 1000°C B iLJE 89
MCMB® 3 5 H 7 1000C 5 H, KA 20min, RHBESHE, EHE
AlCL ) MeNO, W TATAREEEELAHE, H#)58MCMB
EREE, BERAIBEEFLSH =,

B4h, K. Esumi % AU B T MCMB #u4h B S S % F ik
MHEEMNAGmEEAORE. HREEHREHEE KN MCMB 5K
# AN MCMBREFEEFHFAE, EERAKEET
BB ERTBRETRE, BB M N MCMB BB P8
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Sy EtE. X pT R b B 7 I AR BE R B MCMDB Xf A {4 I 7 & & 1 1R
M. MBS TS B FA4 BT MCMB i, sRENERK
BB

5.4.5 R#4hBik

B MCOMB S H4 A B S e ke, HUAT 4 ey 8 09 B W R
f. Nozaki §F 1989 4 3 8 Tl MOME {8 % 8 R AL AT,

HT MCMB 2, 5 TSWIESFRAENEFHMNIER
PH., HEBEERA MCME fajHEd, HEMERHIO O+ om,
BBEREE, ATERESICRFRHBEHEF ™. MCMB £
EARESABEENMEEFREIE . § i MCMB 7T 4 ¥ 45 i
HHATRME . EER, FEAE S MR A LA PeRu sl P iy
BARRE B RERROR b R R AL RAFRGPERED T

5.5 HHIE

R AR SRR FE o — R B A . R AR R 0 B R R
B ELFRXZOENTRARE rEXHRE, BUEENAT
BEHHTE. SRR MRERNEUAREH RO R, 3
TH-SRBHER. FTRENVEAVMBAHFEER L.
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$6E FEEmOHE

TEME B A #E (Activated Carbon Fiber, ACF) B35 % &F 4
(Carbon Fiber, CF) RAIKALA 4 (Carbonizable Fiber) £ 5d 4
Hint, ke RAEFRENRERNABMENESEERAE
LERESHMTh B BBk AT 2, HBJBERMH . MuARE, af
HE, SR TAEREEESN CF, ACFRAEMEXRE, F6k
SRR BEEFH-BFEERK (Acivated Carbon, AC)
BEEHRBRILBEHAIEE, THEDEMEERSE, T,
B, DE. BT, BEFFRBUSENAH., 2EREEZRH
£ AFRER ACF fi& TE U MR, SMAnAET T R®,
HHERIEREMTEE.

6.1 REEE

HEF, MR ECL5FEERE. £aERBALME
R=E=KEH, AEEMEEREFNEHLRERAMAZRRE, A
TIXEBF B PE AR M B R BOOR R B, &5 PR RBE A 0 3 2 s Rk A
FIEBANOEN. ACFEEZN 20 0 FRREERERN—
BB BZOREME, ENHARBEHER T LHRAET L RE
RBRER, 8%, AMNRBTAZREBEREER (Powdered AC,
PAC) FIRCRIEH % (Granulated AC, GAC) MBtEWBERF R
FBEREHERBI MR ——4 ARIEE R (Fiberous AC, FAC),
ANBNBEROREARRIEERRBEGIAE L REDS
CHENAERHE FAC, HFBF-REAEFGER"Y, TREER
60 SEAHM, % CF TUBEBMER L, AR CF#GEL
43, IR FE AR M EER B4 ACF, %83 CF rif sk
B, AMNRHETEFTE, FRAGILABRICARSERELE
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CF, & pish 38 e,/ B b8, #8 17 ACF. E—&H
B, EREERETREMER.

B ELIRIE ACF BRI ® s W. F. Abbott, T 1962 SEH i)
IR B ACFE!, 1972 4 G. N. Arons 1 R. N. Macnair % A #f
B T B B RN RSB ACF™, 1973 48, 1977 4E R. Y. Lin #
J.Economy RIE T X FEBBE ACF MATRME™ ., BF3¥, Ruzc
HAL T — ACF Wit & T L8 EY, Bailey 1 Maggs A% 5
WAL BRI AT 45 18 ACFTY, JR4EL R, %RE)S 9 ACF BFsY.
FRMBAKIL 4R, AR T R0 EH & ACF, SH®
Mk, EFHBAGE ACFBRTHERNE XL ACF, BIRE
ACF, PANZE ACF. Fid R ACF 24, R T — &4 aF 4
RBEREAA . REZBAL | BRZBEAHE™ U R—Ri5
ARG RIS L4 . BRIBEL 4 % % ACF 5.

EEZERD, AEAERFRANA ACFRENERZ
—HE 0 HA Toyobo Co. Ltd (REHUAT) BREFETAR
#B ACF, 3T 1975 T lkdk, BBk 100t/a; 1976 4 To-
bo Rayon Co. Ltd (RIAEL) % PAN & ACF; 1988 4,
A Osaka Gas Co. Ltd (KESHAF) 5 Unik (REEFF) %
FAAELWHEFRE ACF, B4 ACF Tk i % EEA W% 6-1,

6l HEACFEREA

F£ # ] %

1966 4 (Doying 2 ED B ML S %] ACF 1%y
(Rodyers 4 m] YRS BR 473 % ACF &%

1972 & ( Arons 45 7 Al Menain) B EEH ACF

1975 4F (Toyobo £ FEA HFHE R ACF

1976 2 (T_obo Beslg’&ﬁ.l)PAN ® A(;,F
(Nippon 2 B MEEHBEE ACF

1980 5 (Kyno £ @) {4 4 81 ACF

1983 4 (Nippon 4> 8] ¥ i #2 %] ACF

1988 4 {Osaka 2 FRIHF R ACF

1990 4F 5 B B 1 MR I PR AT A — 2

1952 4E ACF fAr=#it ik 7001/a
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HWHIFERECR KT REH#ITTE ACF IFE SR,
£ ACF W& . MEESEWERF, HANERNAREBT KE#
#. PUXKEMB R NREFREEGESAAR RS ACF 6H)
B, CRAEME. REHNHEFEARTH RN, 1987
PR LR RARAMEAAEREF AT EAMRAEYS
HACF, HERMEHIRTES, #—2RENEETURE
A SRR “Btb /B TE (XWFE “— 88" S5#5R
“EBAAEEL T (XHE S35 BEERE, FETT
ARBAT AT @BHE CF #MERRWEE CF BiE4hH
@UCB HET, WH ACF FREHROBPER ., BRI %
BXi#., BNC A ACF BIBEAR, MTHRFEMBT H 10t/a
#) ACF & BILARLBEBA TG T4 45t HAEAY ACF &
PR Bl ACF AR A2 g 2 4 7o i 4 B9 #R T 3% 80t/a,
mB, BAEZM ACF i& £,

6.2 H&LZ

ERZARFFEE K ACF 7, B RAHKE ACF, MESR
ACF, PAN £ ACF HIfif & ACF L3 T Tlkib4, mFER
HEMESHNAR, SBREKNEXTERBHAENAR, pigeE
REBNEHUESHNER. R2PHTEMEMNRREE
7 ACF MR B, MUY,

62 FRARHEACFMIERN

E B £y PAN &£ .72 3 i PVA X
f‘t#ﬁ [CG HIUOS]n [CS H.‘j N]n [Csa HSS()II ]n [Cm HEON()]I! [02 Htojn
Hit sl /M 44. 4 67.9 76. 6 931 54.5

HH g hemBl | JREEE, | REER! EHE
BE. {H it & | £ 1500m2/g | 4 RERG, L R, HIR (. HEE
6 RATME. | LIF. 28 | @ Bl W 3k |k, L®m|Bl&E2500
TR WHREBE | &4 4%~ {3000m? /g, BlZ 1800m?/{m?/g LT,
1600m? /¢ | UM, T.Z. | TZHR g XA hH RBRE R
EUF, 4 B | S s BE .4~ T
LEHE% TEE

ba
[*5]
—



6.2.1 TEBHMEFTE

6.2.1.1 # Mm% ACF

HTHRERTERTER WL, KATERSREURRNNE
HRTH ACFMER = EMB&LEakmt. RBERANEL.
BIWERT, BE— B 250~350C, TEMETES A BERES AR
T, 4 10~60min, 3EIL—BTE 700~1000°CHT, BBAES
AR, W TARBSFELERE (Bik 80U, &
BB ERE, UGB LRERATERE REE TR, 0%
FHAFBHE, BEELRREZRTR— KA. SEFRB 2R
ARFEREAMRR, ETLERGEERRELSDRARLE Y
Tab8, 83T s REY =,

6.2.1.2 m#i ACF

FEAERP LA T 1967 FOHHET S ZNET (Kynol) 1
BOEEE ACF 2 /&, HARW R AT ME T a hif &l g,
RELBHARETR 1971 FHHETHMBSE, KMFLET
ByEER ACF. LIMMEEMIEM KH A, B b cBE 8T
ik, BT REEER, BHEEBA, BEE ACFHERR
B 6-10,

Slolmee
EELLT L CAET T T fﬁ&ﬁﬁﬁ%‘ffﬁi
{Navalac) (Novaloid) ?E'ﬂ: re——

B 61 BMEEREACF LZHE

6.2.1.3 PAN £ ACF

TR PAN Bl £7 4 AT, FOR A, T B % k&
RRERAKEEMANANIERNE, — R EERE
1000m*/gZid, AR, PAN B ACFHEHARKEMBZL, &
THEPEARRT, EXRALSYURBERALE W A4 5%

MRS . RIMT TE ARSI ERF AL ARESIR - A
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F 700~1000C #17iE k.

6.2.1.4 #HHE ACF

BEAENRBESAREREE, e BR. AXPHE
ACFBREUHALHESZ, REMNEMAEREHFAE, B
REBHESE ACF HREBES . fIFIZHFTEHAXR
K BHEHABKANER, FEWERGLZER, BHEFENRE
HHEARURF BB FAEOBRUECEAR,. B2 BHTHER
ACFHIEBETERER.

- . L'I[ ﬁ Al
RLAE AR TN A T
| —-| 5 '
# % :

«mﬁmﬁlﬂﬁl*__ﬁﬂiﬁ__*

Bo6-2 WmEREACFHHETLHER

(1) " g5 ¥H R

FE R ACF tERERIER , Wb —FSsiE RO RAPH,
HRORHTERE, BRERTS K. BEEtEE. FRNHE
B MELEY. SAeREREMRENYESLEH. REFRAT %,
ARMHERREIEM& R EEET CPRIREE . KRR
BT TZARBARE™ REME, FAMUTHHENERREY
HE. REYEHTHE, —MHREORARELABRGT
%FF:

O EHLKET, BOFBHIBEENLEEEN;

@ HEPEBESERKTERNLRKE, H5 THERES;

@ BEoT AT AWEIEE, H T RZE LN,

TR, THEHNMBRTRE LRI EH, HEWANE
‘P (pulling rod) M “HWK” (alling drop), HKBT
AN g

B BH I
|
BamEs
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(2) i gh#

PH MG LA RAENG 2B AR NEM, HA T O
My Z mUSGEm K. WHEHLOSEARLYLE. WY
iR L. Hd, WENERG LB 2
TmER, EHEDEATAMEZIL Y, SIREGEEMIHE
R FHRIBFadE. MEHLUN BB FHLERARE
&/, HmTFREa".,

O oGLBRER;

@ BEMER MR REELNE;

O HRHBERME;

@ FRMAYALIETRS;

@ AR IEf,

Ry, RABRENRBLAR. FRIE Ide 7 White iy
%, TRAR . BHWH (capillarity), MR FREEAH
erl, BIMAFLMSFRRAREEHHE KT EROER; RN
(ductile failure) . RIEH BB HI8G L 521 5|2 449 18 R 1 47 36 A9
H; HEEHH (cohesive failure or {racture), BJE Y- 1FRIEREH
HRMETRHSN., YH5LHERELEN, BRETHE
H, REBRTHLLDRANTHBR. B—HE, WEHRAESE
By RN,

() MHAENRIBULLEHE

EIZREGHFHEREEAUNSATETRLE, S2ER
LRt RE 2B AL S E R RSB, M RIE B &F 4R R L
SRTSHBRFAERER. HEFEORB L BRE RN
250~390C, AIRMAMEAN. WAL R_HFLEEH. SH
FAATARE. 5. 25UREMK. SO, SO, NO, H4#
AR BAHEANTAWR., . SERE. TRLES
FE, ETHEARYRERIGEE, FAEks—BAEN
KA, BEAMEAENBYBENRINERNES, T EBE L

EERLHRMRE.
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(AYy REEA U H & 4 pak ik

BRICRPIE ACFHEE LZURE, BEAELHFFEEN
MESFT N Ny IR A R, HERE AP el AR M IERRA A Bt
BARBERILAEAREMAEE. ZETSY RFERS. H— A
RAGHRE: HZAREBMERLGBHE, KBERELH
FAHERATRT S FHERAOTH, BMNABETSH =15
BN ®—HrE (100~600C), HHEREMARERN, SEE
AMBEARMRKL: £ B (600~8200C), HFH 4T
WA RERBRESWRREAMNE, ERDFECEEABNE. F
W, #TRSGWEH, FRTHELEMBEL F=ZHER (820~
950C), MAERTEH 8L, RERES, £EXEBE
. ELENEEA#THBEAEEEL, HESHZTZBRR
HE., MELAERNBRATAR L mHTEH, S Ennk
BT RER: B e R B LR ],

(5) BREAFHEMTBL

BRAENELRE ACFARERTHANBLETRATBRS
FHEARNFETZAR, AEUEE LRSS LE. WEU
KER. CO,, O, FHAMMMRENE AN EBESKGEP T
R FERMATERFEBCRIL: CERABRSBERIBMLIEBNE
ftin KOH. NaOH, Ca(OH), Bl & ZnCl,. CaCl,. H,SO,.
H, PO, SRR AN, h TR MKEFSE ACF RALRIZ
W, SRR TERSERER.

EYHEEAT, BIHEANEILRB IR, EARAKRL
MBS (H,0+CO)>H,0>CO,™, KESE 700CRE T
HEERMEES, CO, WE 900CR L. O, 5 C 8RN EEH CO,
HHOGHEIANAH A HBE, VRERERIELEELET
FEEAT R, El—BAH O, EAN., KEWEFELE
800CH 1000CH H,O 5 CHRMERE CO, 5§ C 1494 3 1%
MEME, X@TFCO, H#FH H,ORTFK, Bk CO, £ MF
AL BT AL
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Yamamoto Iwao FALIFRAEE B OSUHBEMBETNIEY
ek, Hib. iR (545C) WEmALE, Ri5 5 KOH,
K. ZEESKRAHEEEESAEP T ARZE 800 CAFF 2h
HFIGUE 56% ., LEBTH 2560m? /g i ACFY?, Uneo Ichiro & A
A A ST EMPWHF T RBERERIRE L. M
HEAA20CHTBIERYE. BELS . Aok, Bi
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BIEXFREE, WERE. PAN EHEHE: ACFHEWHSE, T
BHENHEBRE. Wa FAERERTHEENRBRERHE
t# ACF IR £ MRS, BRAKBRLEBTHER ACF, H#F £
ACF MBIMRE ACF OH e tE, AR TR RBARE
ACF, HKR#BEHHE ACF, FRE ACF Hxfe bl

HEBERGE, ARE. WREREEHTM ACF IBHMLE
BEARKHEN. SREFEEMY, FEEFAEBNENERE, B
ACFERBHERABAMNBRN T EEINE, BRELE L,
Ho— B P O LA AL R, YR A S A R R T B
BEMI, AASAAMAESINE, LREN TR TS, g%
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o2 S —F ACF giSRik, Wi &M, EBEAMBRE, B
AMTRERIRELEH FEH ACF, M BHEE ACF, 4755
hERBEMRREN HLS K&K, 2R TFTEAALTHREN LR
PERE' T,

FERER NO, Fl, T NOMIERBEN 180K, FFUEZTR
T, ERAMEIRFSE; T NO, B0 294K, LR 8Ly
JER] LA B NO., K. Kaneko % A f£ ACF i T o-FeOOH # o
Fe; Oy Jo . BER NO MR AMBERFT . Mochida & A KB
HREER (Fe. Co. Mn) BT ACF F 200~300CTEERS
PRAEH B ARSELSBRELYE ACF, HHRE Mn,0, [y
ACF # NO, Wfifif kS0 M B B &R iR R m AL iR, 7
150°CFy NO ME LW LA R) 92957,

RBRFAWRT MBS PAN & ACF BIERE M,
HRT AN, BB R KRR EE, AR
JEH) PAN & ACF 3 S BE G 89 L % 8 5 35 1a/g, 78 B W kb 2000
mle g HIZRMT, WIEC RS AR B R R B 48 500
pg g BB 10pg - g LI,

Fibh, ACFEBTRA. sEEMBEAE, TLUBR iy
ML RERE, BXEATARAMEE. Hattori EAHERT 8L
ACF (F-ACF) #yH&. SiAdae, #5%T FACF@dmy
TR R B AFHE, 3k 6-9 fFREY,

269 FACFMERESHSHEBEY

BE\F: S| MM o0 |ge| TTH R e E HA
/T | /kPa | /h BE/V | Hfi/V Fa% x/%
20 101 140 | 0.72 | B 3.68 3]
o0 101 W00 | 0.81 L S 3. 66 0
100 101 30 0. 89 & 3. 62 0

150 101 45 .22 1 &K 3.57 2.35—2.60]—1. 22~ —0. 47 44

200 101 50 1. 28 =1 3. 36 2. 18 —1.20 91

200 ZB.T7| &0 .09 (MR 3.64 2,70 —. 94 64

200 49 15 i |#EK 3. 56 2. 683 —0. 23 75
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6.5.2 H3| ACF

BF ACF LR AMETEMILEE (<2mm), FERESM
mE e BAR . BREEERAOEE, MR TRERRS TR
gk, BT . BEHRBRERBEAEANA, LHEBZLES
R, BFFLMEE, E7EBRE TR FLT BRI A
BEEVBIMAAREEE., PILABES I+ FERILP R HE
71, FERRA THRILEE N FEE FH R, Kk K18 8K %
B, VREBRBZREBMENAEREMNAET S PAANESERNE
W R S, X FHMARENE, & TRED, KFTHEBHER
WML A L, BUMZERNREEH. BT EEFL
B ACF BB R Kb & ACF #5488 .

B&TILACF BABENF LR ACFHEE R, RAYHE
fert, ¥ CO; 44 H,OBFK, Bl CO, fEELABFHAL
MER. BAHRRERET, RAKESBEATHEETSHILHLRH,
R, BEMEAR, CO. MY BERE, THREMHTEED
A, EBRALBEER, ERAFARKIL™ ., XTFHLTEZEH.
Wigmans A RREELBRE SRR EmE SLERAE, K
BELS TEHIESPANELE, EHLHERERSEHTHAL
RIS . B—FU A AR, HSMILATLEE 2 IEAE E A &
BTSRRI P L, ERE A R LR AR,
REALE TR ERTUAFERUENAR L, BAESERE. 8T
PREOER, N BRE RSB, REE s e s
HITZ, RFAZKYBEALN FETUER ACF W%, BT
EE BERE, FUANFHERANTFEXRERREIASTE
B ACF,

6.5.2.1 Mg

BUAFELEFTAEREES. B2REAYERES,; #ts
REAPERREE;: JELREMDHARLTE. AT 2RAEL
AYRBEOSAEG BILEH, FUAHERRASBRELEY
FRHEBRMHPILORBER, HEE TN ACF, HEMAE
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T, 2EETHEA, @ ACFRLNREIGE AR, R,
SBRPTHEMNBEFREEERL, MAMERMBPREEPIL.
Marsh #H] Rand 7 Rk M ARG B A Fe ek Ni Bk, RiE5H
CO, UG H W T HILEIXH ACF™, BIFR B Ti0. BH
BAE R PAN BRI A #7855 P ILERE ACF™, Tamai % 3% F#
T EBEHENAEY Y (acac);. TiO (acac),. Al Cacac)s XA W
PMRBEMPE THF ERFRESEHRBREN. T3 PHEL,
ZIRHAKEST 8IS CREBELTHTIRE X 80U ACFS), &
AAEUKOHRBBRFNERATBEL Y HFEMEHE TR LERH
(4000m’/g) BILHEFHH ACF™, AW EZHHHEEBEER
BREE—BRAEE R, HHE KOHBRBRRN, —3Hsa
WABAMBA PRI, BFEEUAESELNERBIFL
ACFRR¥, £ KOH ZQRELHBHASEE X 19 2% B
MAEE ACF, HHREREFEAL® 5 57, 1. Jfreema %A 3%
AICL+3%ZnCl, +3% NH, CI+5% B NaH, PO, BB R AL =,
B PILRIE 72200 ACF, 2 PLNEREBETHRRAE T
MARRED, KIS dE PAN HIIAT 1% TiO,, 7 240C 17
SEWMEA sh, REEESEPTHEZE 800C, KESFEL
30min FEB AL R A B 46. 8% Y ACF™!, Oya % A N R 4%
HELFERNESHPLKBERE ACF, HEATIE T PAME
Jo o1 U

BABLEAER A EME CF 4B T 0 554 ] 35 4
RRRIEN PR, BEXMHFESIASRBEE. ZHFHLN
BRNEAMBONAZFAREER. S TR EETFLRIRE
TEACF o, ZARARKBTRERMN, SEEFRUTESANE,
EMAMANE. ¥TULEBERNAREMTLURALELBE
A3 b B P FL I LB A 4k

6.5.2.2 R@iEik

Fr T 75 10 R 95 ) AR IR] & B3k fak 8] 77 7E MO 4% K P N 8 R T O,
RBEWRBLFCH—MEATE, BREEREN PN K TFRELE
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£ U R BRI P DU BEL 3 B A 08 AL 4 L 1 A
P, REEEEBAARBEREM, W PAN EHRE /L. Kk
SR A B, SRCEEFMHE AR E S ME . A
fEL. MATEVEREFSURESEER AR, XS EE
BRI R A R RR A R E ML R . REELRAELRE
A, EEERERAY. WARRGIUESY. KM —h
R ey TERBBROERS PANBSG. 4
ﬁ%” mﬁ% “. Bl KEEEL BRE
Bk B PAAERERN, K2
&R Y% B, ROl % K
18.6%, H FL 14§ H £ 4om
A,
6.5.2.3 RAEAMHBEIL
BEREY R b M5
DEMRSY29 By rE
BETWMRH. A TRLeASP BT
T I A T, O A A A T
FEH M AT BEHE M, A S A g B

izt

RABEHESYRESRILE

REMBESYLBTAHE, HE

£ 7ok o e ARFRRE T

B 612 BB IR K;ﬁ-‘ﬁﬂiﬁ'ﬁ%ﬁhﬂﬁﬁ&‘]fﬁﬁﬂ%
BAeRoWE: Hﬁ! ﬁmﬁ@ﬁﬂ@ 6'12[10130

#F B %55 %A PVA, PVC,
PVAcfER%H PVA IRZ MG I MM, 7 240°C #9255 4 kb B 5h,
REFERSEPF T SC/min (HEEFRZE 830°C, |66t AK
FZSIEAL 30min, HIPHILEEHE 40m A K ACF™ |, hL@ss
RAF PVA# PVAc ML M RE BERE, M PVCRE R
A B, HF PVA #i PVAc ) —OH #I—OCOCH, ¥ 5
MRBR B AL /5 ROBRWCR B, B4 PVA B PVAC fE 5 D 19 35
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WHEBHAEEH AL AERT AR HAY B A S, R PVC
MY AR AEE, BHik PVA o PVAcfER NN M 5 2215 1L
FaTR B SRR H M ACF, YEARAHFAREMNARE
KiF AHEGBITI RS E &K ACF, #FHESBEHHR
PSR BIRORER AL Al . DGR RN R & R R G IR R B R T
Zm,

HEE, EwRRMIRER, WIEELNARAEHNEREL
FMAAR, XATHEAE S BT =%, @iy, bk
B SamiEhe,

@ EARLE TEREMFMABLN, #EHNRERLLE
*@ﬁ%ﬁms%%ﬁﬁﬁﬁ%%ﬁﬂﬁ,ﬁmﬂiﬂﬁTﬁ%ﬁ
RBIFTR, LHEXMFRMERMAGS. FHmLmb2Es, o
KOH, NaOH. ZnCl,. H,PO, % #{ o] 3%} F2 £ & 8 (L ik 1L
SE.

Q s FEBALRI BRI P ARALR, AN
E BT REEAORE R, SN TEARKETREE, g
R EE R, FERERSE —ETLE W B R b o e 1k
. iR,

@ GAELRE HWERNPIASLN, BALNE 5B,
BB IR., IRFEESE ACHHEARE,

6.6 HHiE

BEANMMESHREMFRERO TR, ACF EXF—
RIERMBE R AR OLE. W TERNENE, HALE
. BT, B, FESREZEH I BYIS. Bt ACFRER
WRTHAEIR., BAACFRITERSE. REABUAEEFEER
eE, BERBAEARE EHREOEE. B4 55745 8 L0
MY, LES, FROETATEN ACF RREE S ME,
EHPARE, REE R R N TR T, =

ZRASRMFm A ROEEHHE. EALSENERSD,
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$7E TR

7.1 #k

WArFiE (Carbon Molecular Sieves, filic CMS) B 20 [t
KMERERK—FHRERABHRALERABRERA, ©BE
B WOR B F R VR AR AL, RERS I RSN &
RRFFHETR, TXHH CMS{ERBTEILROMER, B X
EWA Ak & BB R, CMS (9 H B K4 T 05 B 5 P 5 )
T—HTFHAEA, CRBarFHROILBEEHRE, REREEHE
EERHER, BkHaEREAR, XF CMS B R B85 #E
£ Emmett T 1948 4 % M IMHE Saran copolymer (R Z B E,
ZH 9 1R S) MmAMAERAERY . f£ 20t
70 F£AY, BIEECRTRAR (BF AF, 34 DMT 48] &
HFRBNATEERE S SH B OEE CMS®, BHEfHEZA R
ERBEARFA T CMS R4 TEESERA. B L4 CMS
AR TEEME BF 248, HZ Takeda Chemical Industries Co
Ltd #Hl Kuraray Chemicals Co Ltd L) % 32 H #) Calgon Bribih B & 2%
a5, REM 20 4 70 FRRFHF CMS BT, R
REAMELBALTIHER. FHRANCTEIHRERMAERT X
F, HPREBITHENERE CMSH&HEART 1992 EERIIK
MBI, T AFRHRERTE, EREIE
BrEEERMYMEERE, AR CMS KE, R TREMLE CMS
WEE I MmESE, FREEENZDIHERGRTEERN, SR
HOXE, HE. FIMEFEEMEEHX, REFRERS 77/
HERRACAEHEESEHKEIFNFE. REREENRDTFHE
FPrEEROIHRMNPERS THRERALLA. Hil. CMS 2
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FEASFME . #EL, A DA, ENTPESE K. He ATCH,
WA, AEHENSFEAATEMNA. fid X 20 Z4MH,
5 CMS HIEA 8 # 8 AR RIS . TR B R RIS LA R T i
ABBRKERERE,

7.2 wor TIMRIES A SR

7.2.1 5FHERMSES
R Em A, CMS HEMREAFER EHBEEREMK
., HENFEXHETILES

Fof ] wmnmERA. ovs L
T 5o i FEMETFE S, AR LB
iw- J HE, WAAE S EFE
g'ﬁ: !,’ 0.3~1.0nm {8 % {E B W, %
sl ¥ LA DBR A BT, T
e A BT 0. 25m" g7t K

5 0 20 50
led 0™ H, LR & CMS 2 3F 7L B

B7-1 RATRHSEERK

fLesf

ERE 0% £, HME CMS
W2, HAEKHRTX

P-fREER: 2—RE MS /NE S E AR A B A B &
. BSHHACMS = RILEREFAE 0. 4~0.5nm, FHHERMILE
AHER, WRILBIKALBE, HERAEERL CMSHALAXEE,
FEKNRX IS 7-1 Bimm CMS SR B2,
7.2.2 S5BAELSTFHHIERS
WA FHDR—FHEERE (SFO-AD WEKKSER
BB R, EHOGMYFREL. ABARL TR, Hileag
A AR ER
M,,,0 + ALLO; « mSiO, « pH,0
M—BIHBFREILHEETF;
SENBTHNE;
m——Si0, f AL O, BERIL, MAGEEH

A

n
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- HOBERE.

BEFFRABRAMATERMMH, EFESEHEX, X
B, oAbk, LMW, AETARKHEIER, HTHRREE, L
WA TR LS, W3A, 4A, SASE., BASTIHEER
A E W B R VOAR F A A T LA BOR AR A B R B T BB
WC AP T, BTLABEAE N BK R R FRAE A KRNI
FAKEA[K(1~10)X10 ¢,

BasTRAAMENRBSEEN, ARG -RBAHAE
RS, BRHILESH, FEBRRMHEEH. K¥EHHG
AFMBEAARBORPLO, ANSANEBRRNECHERL
ﬂ;ﬁ;][u]o

& o i %%22
(a) WHTER () #4 Fi
72 BATRINEHLBSHAERY

CMS BIERERRMH, REHKE, AFSESEN, 3
FHSTROBEERAE: CMSHWARA —-EWAARERLR
REFE, RKMA, BAAOHREHREFERED,; Hwak
SFIHREILBRNE—, FLBMADERBEBEEI., CMS K
R BH o BEREE T B AN . BV HTLAR S A W LU R R B S
AREEEY BFEARKABILE, ANFASH#FRES PHET—
Rk oA 2T O AR 4 B R AT B, BPRA N
FEFBLTCRES FA BT S ARG NFLE, KbsTF
MBS ES. KX RED, CMSHWEEHESRERURE
FFH. CMSEAETZSHRRRBE, TRAESTHESH
MRS, CMS hEEMHAR YA BEH, B 72 HHR
B, BEKN CMS N SEE Y — ADERNAILBEH GuE
-2 (a) R,
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S®OEDFRML, CMSAREL &K, B—FbhEaK
fEERBRHRAN . A HHE—HFEER. AR AEE.
CMS B — 3B /MY R A BHAERA, EXE/DEA P, B
BT2-AREE, MARSELHKR. CMS PRI ARKRE L
SHMAREH L, BRERERN: HEHORTHRIFE,
BT I B A SR BT SRR IR A TR FHEXSEY . BA
ANkA, CMS ity 8TL R oy T30 52 0 B3R 2 T LG O P 4 8 LS
W ALB AR FM 0. 6nm 3| 3nm A%, £ 7-1FHTHRSTF
R Tk LW RS 4 PSRRI BRI A (R, WA TR,
BB AR R M APEREDY,

£71 TUARRBENGELSE

5 t BT WHER |BAoTH] & B 5 & I
HEBE/g+cm™? 1.9~2.0 | 2.0~2.2 | 2.0~2.5 | 2.2~2.3 | 3.0~3.8
WH®EY /g cm™? 0.9~1.1 1 0.6~1.0 | 0.9~1.3 | 0.8~1.3 | 0.9~1.9
HRAFY g cm? 0. 55~0.65) 0. 35~0.6 | 0.6~0.75 | 0.5~0.75 | 0.5~1.0
A, B 0.35~0.41]0. 33~0. 45| 0. 32~0. 4 | 0. 4~0.45 | 0. 4~0, 45
AEEH /om! g ! 0.5~0.6 | 0.5~%.1 | (b4~0.6 | 0.3~0.8 | 0.3~0.8
EREOH/m? - g! 450~550 | 700~1500 | 100~750 | 200~600 | 150~350
T/ om 0.4~0.7 | 1.2~Z2.0 — 2.0~12.0 | 4.0~15.¢

7.3 BRArF TR R

7.3.1 FHEELRA

WaTFHOBRMSBRETHHEHN, BAHLARIHTE
ARMSEUARKEEY #EARLPHLES, TASHRRS
SEPHRITM—FRE, CMSHTEESHEN, REETHTHE
RRAEAFHENMES TERABTHT HEENER, AFARE
HEMENRFERMBARE. £ 7-2 iR E NS EY
SFHRN,

WRATREGBHSEYLEATHE O,. N, il Ar SEERAFHF
FEFCMS B S| &MU EBYY . B 7-3 Brik 298K F
O:v Now Ar =R S BESABAN TRA CMS LB ZR%.
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EXxfER.

CMS AWM HEATHENT: KALEE SRR
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E-WAENBEN, SRR ERENES FHERA
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XRE CMS LI R BB, HEREENAHBLRIE S
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Kovesh™ Ml T & 4+ F # FBRIE 4 F SF6 (0. 502nm) 7
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R AT T EREA MRS R,

ET CMSERIILBESHEREETES FHRDEY, Spit-
zerl™ AR, X T CMS SRR B A-R MR R, SRR
WA BMERKE > FE CMS HREHT 8, IRERGK A4
MBEZARNFIRESHTRR. BTLL, BN SHE R0 fH ETR
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EEEY R, BRE, REY CMS WMILILE/NT 0. 44nm if,
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7.5.1 HHEWEGHNERER

AfAFHE CMSHEMERETZ, ARXR™=DI 4RO 5
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FEO D GmAE WEY, REE R, EROEHER
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BEMNELZFTHUBRENSBRESE. BAREHE CMSH—4FRT
BN T 2%, ¥HHNELRNAKES. =K. CO,, KOH,
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BENT: RS~ ~HLE-~-NMESEFNESRE T
R~ BEARIN KD TH. BE N RE873~1273K
ZEHATH, M B, BERMEY /N T MR R g L
BhiR, MATT & BT A0 FUBE 3F L6 R i A oK Wb — B RAE 773~
1273K (RFEPEEAMEEL HEESHEAET, EH
B, BERARE, AKEENREFSEAEKEEEREER
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HHMABRLENEEE, MREAEHILELTKUNRH FHE— BB
OB SL, /b MEBRTEKNS RSP 2B NS, FitlEHE
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BEERBARER > FHAMER,; @2 THIERE (CVD),
ULt Tolk A e R A ETL A B, FTAMEBERE Y RE
BWPfE, 28, BTH. &, PFERERE, kI, HuEBILEN
FRENNAERAVIBRERL. AR ERRSE. TEE
IR B & A R B2y TR & 8 AT BT AR,
7.5.2.1 mEH&ERSTH
ELR IR &R FROBEART L. #E, d&, £
H. REHAPES AR IRE ., EBTREBEBOERL
REBHFA WEHTERRBEMNEQEBERE TS, R,
KR WS, TR U RRERAEEOF S Tme
F e S FUR R £ 25 A B CMS 3 R M ek T ok B4 BF
o Ho BETFHERSAKBENHNEEROLET WIALNE F§
ALEFRH: BERTE 1995 EHRE T HEBHRE#E S L A
EMERAFE ¥,
7.5.2. 1.1 HERDFHARELF
LOEREHEHERD TR T ARNMEBEEROTHEM
. BERNEGRE., MBEEANES. BB, ®k. RRBELL
BE A7 HBHBRAITHO T ZABTER™, BENERHR
E-EWRNE, BARENMREEHN, RERY, R/RRTHRE,
ETHRPHNERASKPTU— SRR ENRE —FHREF
iR —EnfiE, PHEBBNRRITH: UERBESFHE—£2
BRULBUL, WRILRAAE: BIRAANBEESEP T T,
X BT BLE 0  R BEAT  R O, EE B CMS,
EEEEmEE S, RFHRNERORR, @ 7-6 R
MIERBEELHEAR. M TREFEE, AARRZHELHRE
fo; M FRME, WHEAERLE. RITRATHM—MELTE,
(1) WEH
MFEHEERD, HEUE N FURBKGRY, HaAS
BE UL BRREREENER . HE—MRARLESSE
L - REEBELTIKER, B H1~3h, X B ERER R
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B, hERMTHEREAFDNESHE. BN THEEEZSNAR
W, BEkRTAE: X—EAETVEEFSIBPNEIEE.

(2) HEMA

KRNBERAEEE.., BEMTT. KRERK. KEZRLH
FOKBER L B B RN RS WS, B e Wk REM AR W
HEFEE, —BE (23~50% (FE) Z@E. TilikErENER
IEH, ESERARMNEEHNBEMERGHEERMBL, £—
AR BB AT,

(3) Bk

RRHEHS THGARTE, BB, BAKE. AiE®E
B, RERAEESABRPEVETELATLRENTLEZHMA
. BILBBEHE, — I 973~1173K Z[ls 8w 0 5 A a #
FRARML, X RFE D RRL RN MR, EREE
BALBMERSBEATELREWE RS, A REE - RERS
—, PHFEESRNTY, —BEWAEG~DK - minBAH
M. B SBARKERRUEABKREEL. A, ROEH
PR, EHAMNETREAET. BEMNRZE 573K {HiE 10min,
RIEFEABE 173K HHEH 30min, HBIW CMSEREEEAR
E 2273K 5l 30min M, MTFRHEEERE S 40, BEKE
BU#A 1Y%, EReIBRPRARSHHEESEKREDP, BH
TRPERIGTE, WHE~SARRAEME: EABREEZR
FRRMEER, USERSMERFEMS, TURHAEESHE
EZi
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LZMENG FREA CMS =R EHENER. FERE5s
HENREREEMNEEREEHALB IS RE, EXMHFELRL
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QAFIL. 0. Ne A FHEUREHY SERHEA, BOBEH,
QEHAL, REARHABATE - XERANAE, 0.. N, 4
FHHBEFABLIEER. Hil, HIKEEER T4 CMS ™
b BT AL LRI TR, IR TR A CKALMB
L) #fE, BInEERLE. IREFHIE G5 MER.

BB EERETHANES FTAHEY. BESKY TS
CMS £efh, #RETEE LA9RE T M DB B84 A
PAABRBA DR, MRS, LHEHAEY—1t.
RO BB B AR, —#REFRNASIENRE, T8, &
ELSHRE TR B—MRRENSTHRME, FRILES
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BT B — BB A SR R UTRR B CMS MR FLA [ 4L, CMS 7L B
RENFZE. RUTINE R A SRR B D B CMS/ 48 88 I M FL &
BEST, B/ CMSARHANRER., ET U AREEX D, B
KR SHMRROIBEE BRI SN, AN LY SHBERER
AR AR R P SR ERE R BT I E .,
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To5.2. 0.2 BB FBRS FREATEEE

B FRiE N EREBRM S F BEARN LB MR, Hikse
MFERWHERMMY A F R EENE R, CMS K4 a5
LABFERIEMANF. WO, MN, HEBBRKFERE. SRS4%
6. TASRAEERIMERE . REBRCHE., TANENBAALE
BILHEAREDIALRME L HEA CMS B EHEDT,

(1) WAFA AR

x 7-3 B3 A B4 TR R B B
LA M= o HERE, ERI .
WIIA T EH 5 F 2 CMS 7= 5 6
WALILEME g, MALE
FE 298K T L CO, W B & H
EEEMEN. SottEren
H O TERMERE CnE
TURR) BB ERK AN HTT RERRRESS
e, BEEK 500mm, Py 1—£§-ﬁf—ij;s§%3—5ﬁzz-
12mm; SE4E 86.66kPa WHZET | pow. s wrm. s—mam,
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27 0.3MPa MEESES 5, 7 298K I—E#: L—AER
TR HS Lmin, 2500 K O A B RS KR E Y 40cm® - min™?,
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B & WAAE/em® » g7 | B/ K ER | BP L he kg) !
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CMS -1 0.117 98. 40 3.2
CMS -2 0.133 98. 34 39.7
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E k)~ mol=t | 18.85 27.18 518 298

M CMS - Digtfs ! 3.50X1077 [ 3.98x 107" B.7T 298
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HEREARAE, £ ANHESORFEHRE,
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HE) S K R T AR BRI TE 473~873K Z MR E
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SERKREBT, ERFBHERET, SULABEERBERERSR
ALY, ZLEKRENSBECYOITLUMAMERPHBCEER
BEER, MBEFELEEMEF. AN, BT BERE T
(LK %8 RAEMBGME FRE, B C—HO(OS &8
T, TRBRETHEEH]R COK', ERBTHEBRENZI/EF, RS
XEBEGHBERE TR —WE — IR B E AR, Xk S
LIF W S B R S TS S MG A S AW R S 4k

SURL B2k s S ALTI R 5 595 o BOMIAR ARG U BT R 4 R A FL . ()
328



., EHEAYATRLRBRESRAVEILBERNER, RED
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. HRMH & & R Weanerberg ik ™1, Wi P iblA3
(<Z150pm) 5 KOH #K#E 1:3 RBH) MHARGHS, B
ThRes A, £ 100 CHUEEE th, R FHHE 8S0CHREL
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7.5.2.3 DmHBARBNESESTH
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BUVREE 27 C T LURRS A RER A RO AR HT THE, 4
330



FE U B R PR AT 4 22 T AR VB LS R W R AL A 3%
PR E . DelaCasa-Lillo A LI E @A R FEE, &
AN R A E EWRA LN CO, ERNERPEK
HEMEREBHY:, £938 CO, M CH, AmEHRARE .
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M, BACFHAEHBETHNEBEHEANERAILRBREGE
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FE.
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BETERSE, TURAXERAFSEURRRASNA BB,

(1) ACFCMS il &

ACFCMS @il & T Z B & mE 7-10 frR. GHHEHE
KARBEESRBNEBESLREEE, B EBEREBAERE
F, BREMHESHERS,; RAMKWNRESSPF-58
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LNHEE, DINE SO RN SKE XN HRRERT
MAUEHEMANEEEORME. AENREREHRT “B4
&” NFMESHAHBE—MGHE XM, K 1992 X —#%
SRHERRNE (CSD) RER, DEHT. P, KEFEE
BEE “REL” ERHRAERBHGE,

8.2 MEESRHBHE

8.2.1 BRASMENX
“REE” XTEBETI2ERN—- I SHHHEBE LHH
e, I THBSERGRBEXNMB REIL, Nagasaki X%
# K. Kobayashi $ # f1 il K W 55 B 69 H. Yoshida tf + 38 4 T
“AREE” XA, E Yasuda M B AR — SR AR EN,
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BT E N LR R AL, R ERSR
“p AL X RBREHFTAMNER, THARIDZHL
FENY “BRE4” WENHE, S0 “BREE” X—FKEH
—RFFEAGEZE, REEXNT: “Ba2” BREHATE
ABErEHBBETFHRMAME, EX—-FF D, - THHFH
MESAPEM/SERREER. ma, ARRRLHER
Bt AR AR,

HEXHAE “BEL” WHRER, BRFEEFHPEHEEHN
FTEIZEHNEY, GBEH G BE 1580em™, &M ALK
1332em™, AR —FEA R B ESE, H-RAHRMH,
FE 1580cm ' F1 1355cm R HH I B AR AT E. AERER
PR, 1355ecm bR ag iR, WY THEAEZRN sp’ BT
., X-BELRAT sp’ Msp AARRFEWNTREE. BWRE
i, HEHSOAR,. &= sp R FHTHE, Kitk, XTF
BRMELBRNREITEFET., TERXRRHEREEX—HENE
HEARFR LW AEERE-HE, AFERLHRE THREMNITRBR
A&,

BWETFREE s, T AERABMNVE. SFEF 4+
MF., ATEFERB/N, B2 2 f2p LB PR TFHR
i, MBERBEYER. VRNSE, B TERH=ZAFAARE
FR.EFH B FEZSHRNBERUEARBDERGHNHAARE
B, RSHUETEELEAESERAKE. HREEXR
¥ myBEtk, BYRSRHENGRN TR, RTES %
Byl EFR,

Bl “mas”, RURBTFHEAENEFNERD REB,
ETIIORRERZ R, HHEA. LEOEEE-MAMS. Eik
HARMBASENRERRGRS R, GRER, RREFARL
LHEHRASTIROREEN, RBEREPTFZARBRTEHOEY
B, SANRAET2RAHEER (Gh¥N. BTFH. %
B MMMEEEN, FANYRAE. HEC/CHESHHN--HHM
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MEAEHH, REHEAAAE RN ERERENREN2TH, A
AL AT, RMEAHHEARSSHERA, Hit, &1
EXMABEMRYL™,

8.2.2 HARMEEY

MRBEEHETHSENT.: SIERLES. BERAEGE.
BEAESHFBE. REZ. BRETESSY.

() mEfsShbENREE

a. PLE LS4 (Orbital hybrid carbon alloy) it H
BIETH sp. sp®s sp’ WEBRA S, AR 4 XFHERHAH, 45
BB TH onic), £BA (Metallic), NELRIA (N-diamond)
HEE (Carbyne),

b, BRAHE M EMKA L (Space and texure controlled car-
bon alloy) HEEBHEMPABEERER, KELHEHR
MEE, FEARETRALGERABRIANHORMN. BB
. RGUAREAER (MHTTRH. HF—RApF%, C/CE
N % LK

(2) MRMETFAELHESEY

a RMEFREHBEMEGE (Hetero-atom substitutional carbon
alloy) #IR#HETERDIBIBAELHBEAES. WBRENET
BM&RA TRERSE . By (THERSERBRM.

b. BRETH ARBK S € (Hetero-atom intercalated carbon
alloy) ERUERBARHETHNRES. WARERALEY
(AT SM R, ERMRSE, LiTat),

8.3 HAEBRAGLSHRTWE KEHu-1

1996 SER M I KEME AR - HBBSHb 28 KR EAME

B BEXMXBERO TR, REY “Bee—Bbns
EEHMHEREHRA” WELECHEHET W), B
BEBEMARBEATAIFEH, EF 4 M RESM, HEM
1997 FEFH 4, =4, RBARNSIZAT, NBEE. HNAXE
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wE. PIAHE. B2, fEXABREEDNER, -TEE
BEMIFEERENVBAERRGNTR, B TREHE
ST EMBMENBHSE. XTWESA BRI, 48R
JRF A EE A B as R R RIS R, WHRIET - &
REad: FrEABIEHKT L5 EER R ETH . &
B R/ MR T, RIER AR A0S (a4 ) R MR,
WHRIREG/ ARSI, BRMNFUENT L. THENEG S
BIE., TMEFEEPEZISN. ZRLEY. B/BRES
MRMFHESER 4 Hpl-,

HTEREAARE RAAE, WHEE, A, £&K. Tl
FR, AETE, RTE, AR TESSR, AT EFRE
R 31T, ERRBBEES S, TREHE, DRELDF
WRBER, XETHEERGBER, SERARERTHR,
BRIZGRE, K3 HIFH.

OBEMRAREESX—HH, HFFERKEHATRA
B, A8 AWHFRAMNX —FHROBYUMMITE, HFEHAKAR
E. Yasuda¥( R, EWMAH B 4 M FEN MR, HBHES
RAERKCELTEMME, B—4H8 (A AREFR/R
MEBER EZ @M PR, ANE R K AR Shinshu K%K
M. Endo #(#8, SB=/MR (A02) IRAE /A REBMAK S
FEH, BRREATRAEN E Yasuda BB A K., =4
(A03) H Chiba K% # K. Kaneko B ¥, NBEEERKEKHE
(hidden-face) WHHZ, BEE X MARPHAES FHEHRE
REEBE € H. Inokuchi HHFE N —R X EF, BX =R/ 4
20 BATHRIDEVEHE, FREESLHFMNIIME, Gunma
KEW A Ova EREZRXIT M., ATEREEN=FRKEBH
LHOGER, X—BWEHEPHRILXMEY. TRHERLEY
(GIO). C/CEAHH, EAMMBFHHNILER. N Aakuzawa
&, T.Oku B, T.Kyotani HFH T. Terai HBF 4 Y HE X
SR RPN, B MR ENE 8-1 B9,
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A0 < AG2/|ME
L FFOES,
% i AR
Hﬁﬁtﬂiﬁﬂ IR F ﬂﬁ‘?ﬂﬁl ﬁﬁf{]
MOr[ﬂﬂh(fEndo iz TTerai#if Eirchs Yasuda #11¢

Wit
ME f 5T A
E Yasuda $1%

CICRabr
T Oku ##8

RENREMSEH | [ 2nm AL
TKy Asa0 Ohy
Katsurm Kaneko #148 M Kyotam $1% sa0 Ohya#
AQ3 ME A04 1

B8l HARSSHR I UNERMFRRED

e ] UES
B.
Ne Mg
K Ca 8o \lﬁ1h!l&l.!ﬂawhgﬂ se B «
Rb Sr Mo Tc Ru Rh Pd Ag Cd In Sn Sb T [T] %o
Bs “h&b.h&@ﬁﬂ&@ﬁ
Fr Ra o

[ [ ool oo nalfSa oo o]0y ol o] ol
(o [pa o [ e o e e ele

MR B &

B 8-2 MASHAITVMBRAMTEE
RAMETHzE™"

ATHBTEHBREERNEGE. MNEETFA/REEFER
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SN AEN SEHEXHH ST RENTR. 5—1THIRREH
Wi CB.N, REZSHRMEXMHFHMBMESHRIEE. MARE
AREREPTHEZXBAHHR. o' EEHHE, G828, 2RIG
B, KEEK. thadty, o 7e,. BEZENMS., ity Rk
ZiLE. B2 nEAMKRITEF TR, EFETRNTE §i
RtBELTRE, A5 EPNTER TREBBHREZE .

8.4 HAKRSET HETRANPREZ

HRBESEAFETB, R ANTERR G 08K
FEERBF L EBTR B 4 Fhbt . BFSTH-RIS A0 B 904 9 BF
REEWE 83 Fim, ACL MMABMARBRAT RRTHEHS
BAEXHHHRARBREHNA S, FAMMNLES-3. A
ARTERQERNTE L%, 2NAETFREURST/2HA
BAGRB/ DG ERFRRE" .,

[AOT /1 - B T H i an e i ot )
BRI

‘\:ib

oty

g R
BRI &

83 HABREGEWRITUF Aol IRUMTFRE LD

AYLH T B i
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A2 MABATEL G SAREHERTNHESH. ETHEA.
REEM. BRTETHFN LW ARG E 408 B/
R . BT IE M B 70 3 R 0T R A VT RLR S AR i
(N 8-4 fim)> . WINE ETM BN REITAMBLT B R —
TEEMGRE M,

[A02 /18 3450 Rt P e |

e, 9,

t:??:::w ‘“Q:EE%

.Q‘.‘:, i

oot pt 0 e ———
TERLAD v
) HBEIEH) / B it

&
P

R
AR BT S

(b) ik - BASRIEH RN Him
B84 AFREETRUUT A2 HREMNT LRSS

A3 /NABTFER MM BB (/A 8-5), Bk R MRk
MHHP - EERFNRES, ZIEAXFEIEE. BTFX—%
& AEIMEEEMHTRAARGER. SEnAE, KE5—1
EMARNETEREA AR, SHEEISREELIHYR
BREARMERN, KERETAEREN. #8TEEKE—2 U
HAF TR,

AC4MALIBIST T HIBIBE N HR: CN RHMBM K, X4
TRE/SEAAPASR, FR/BE GGKRAE) #5k, K
B AR/ RS, BERNRELRY, BHRERE
PRAE, BEXMERBLEE., ZMERE - M EFREHE
B REBBE OLR) MEFEYHR, WREYHEEMET

365




WEPHER, BARKARGFHEYHAE/EME, Hs6 R
AT —HEHBHER ',
[AG3IMA : RE MR ER 2 H |

ATE s ARENIMRE
F1E RS

AT R 7 LBEFRANKEER
i /R BRI R
#hik

A 85 HERAEWRTRD Aol HRHANK & EX

[ AGH/IMA - FiTHEERITE % ]

SEEE
Frz ) BO00~ 10000
¢-BN 4000~6000
B,C 35004500
EHCNAE 5600

{&i ) HLRERRAY

ym
‘-l———- -- j)
iR ik - -
AR

RAEVICE {0y g

H 86 HARSEWITIHAS Aot FEaAm
Ho e gt sr it

EMHRPRAN ERHRRE: GIC/HTER N THREH
ALZESH R OR B 0 R UL, /) A B SR B 0 I e
HEH. SAMRHEDHE TR T HEAES S SN RE RS
LR TR, RAMNEENIERETESR. C/CAHEP
HRFRHARE A RMPKE/Co . LRIA/RE, HEL, B
PR FIBRET 4R IR MBS &P AL, B R BT/ B
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SIFPNL & AEEH RS & RAMRMER LTS

BZ, BASX-HMSHRLTEENTER MR
BT EGHAIEEER SRR, RE M LR B EEY KA )
RER R PR B R R R BIE, HENTEMEAHE. HEH
BEGE LA, MERMHHITREA-T2FK. RERSER.
W 87 FRR, BTR AR LA KR R AR B
M—rakae".

87 ABTERERMUNFHENE —pas?

8.5 WA SHHMTIHEFEF LN

KEEMATB+2T 2, RGNS LREH S,
RECTFHEHBHFLL 1997 FRABRRULZETH “BEe” BRR
FEREGHBEHNAE, AENIRARESNE T — R TEN
BHRRY,

8.5.1 EHFHREENLHHBEEN

BFRS B TFHENEERE, EATFNREREL, @1
WM sp. sp’, sp® Befh, ARERSNBEANREREREHRY
Bt MEH BV ERAARER YT EMAE T, MEHRE
Wit #EARLNTEEAMATR, ARBEXTIY. 8L
F. 0 . RERELOARSH TR, #MAREIESERL,
B 8 A bR

CVDERRARENER. M CVD 8 8B 2 778 4 55 1 5
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£k, SIABEBMBREF RS EYE, EmEThEEH . A
ZHFACVDE., RCVDEMEFTERBRFEHGH 2R AH
B, SARETRENG, THAAA p° 7 sp° RUEKBRE, I
= gkpaTm G &L, ERARAMRFRESBMERATFEA
EHARRT, AIFEYHTL.

¢ < ¢ | FCVD &SN MM RE

c¢ oN | B AR R RN,

¢ ¢ ¢ ¢ 9K 2 B P T EL A A o

¢ ¢ | MM, FIMS R AT

¢ ¢ C P | ma-—mEmERS. UL

£ S N B mLEBRARF R, 2%
A B TR T L,

ESs BEESEBEE Li FEA IR SRAL, RIBE F A Li
74 Hy e8] BF&Ea, REREETHET,
ERAANMPFEAURAR
BRRARTHARBESAH#TEHN. €S A EEFRE, AR
BRI NET, ESGRsERmEs-s, afR@agmne”,
8.5.2 AREMNBLHKE LHEREGEC
EAHBRED, REFHETFHER sp* 4, BRABERR
MEmRE. FTHAXHEYE, RETRRXFHRELN A
A IR, (1 FRIGE L Bt DR AR A . O Rl
RATMARREHZEOER. AR F. LC/CESMNEN
Fal, AGSEBERIXMBAE, HFRTTMEREHER,
Bt EF R IR,
AESUWFETUERHE/SM R TAEARART, &
ZRT, BEMHEMSKMABRBEBRESE, #ABEELR
(ERSHD, % 100CKRE, B 1000 CAr SR 0t — b b=,
TR TRAEES AR, ZRFHEBABRHTHELE (S
AT, kM RETIRESH., AT FEAERIA
BReFdE, TREFSEHESE, THERBESS C/CEAMNY
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51 S FIR L,

AR BB R . REMM S & BRI
Bl e, RS/ A MR B AR TR B E H 3
. B ST 4 R R GO R T2 A B 0 S AT B BT
TRAHENE BN/, RAMRE MM E . % HA RS
A, SRR BRI A TR . FRBG SRR TR
SR, BERERFSE, RARRRA LB HER. ASHE
HeH9 LR T M. T ABRIE M LA E L F . SETC-O B
RRFERT — BRI, ML/ EFE R AR 10mm &
MEBE, MAEBENSE, THRRENS.

8.5.3 REBABNESLRBESSNHHO

WHRELERE S EEY. EAARARABNA &4, T
AR 6 2 A0 LA B A T ORI M8 AR BE
SRES U UEREHREE ., RERABE S LBRAA
5 B U D ST B2 P AR XTI S [R5 T P R 41
FEEWHE, RE/WHE&LTELFEOY XN, NAR
BFRENAORET RS, RRETHIA, REARSY
R BOEMRAADERRI .

RBRBALE T TN BOERE K, HEF AT R
e, WA 89 RS, FAGRSEAKRYE A ASRYR .

PR ST T LT AR MR, KAWL B
ARk, HOETHRTHE, WA 810, ERFALAY CCulf
ACH,, BALBE Cs BRELRA UK BRRA LS,

A7 R 14 0 6 240 0T 1148 B0 0 22 05 P 4 4
TLEGSH RSB, BT AL 6 4L 0 2F SR AT 0 2 T MG 42 THO, W
BECS, SORE R A PR IS B B AR B AR A TIO, WEBLAY YR IR
{EFI. BB EIA) TiO,/ACF 3£ 4R T B4 B i 2 R A o A 41
¥, R—MFOFER LN,

AL R R E R W R . AR BN

FEERCERMENER. Y. Ry, THAFHENYE
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B, A0 A N BT R Ak e 5
=4

&
=
2k

RO B S Pis

(RNNRRRENRRRARER

=RILaY

7 & & =

B89 HKBEAMREBEWENEAY

=

CsCs, ——  CsCyuiC;Hy), —_— a2/ KEW
O 0OC 0=0::0X
O 0OC 0008
O 0OC OBEOE0

B 8-10 RAABEELEH g ks

HRANELRBASHBTG/ AW AR, BEIR
HEER (GBAETRETEAAS AXTHE CREEFR
BRERBENB ., BEEENAHE—ENH. OFHBEANQELET
(BT La, ScBFHRTFHE Co FHER); QMK (nanocap-
sule) A2 ERTF (HRELE Fe, Co, La),

8.5.4 BHMBEIENFRY

BT EETRURMBNERDE, XBIifE, ETUR
A%, @R%. L%, BESYEE, @ URBNGEEMLH
HREFLEFERIR.

AFERSSUFEFRGEHERTEMILFTEIFHEOIE, B
SRERCHBHEXAME 8-11 FiR #0946 & 54 B 10 B 36 (4 #f
REMSALE M ISR GRS, SAE MG, Hak
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FLNRG B A R TR DI RERI AL A 8, RTR T B T RERS -4

DATEHESEEE

LA ECRIAE
RN ST

%ﬁmmﬁf:}J

>
LA

B 8-11 Hmeiga st

AEMHTHEAT LHATHER A BOKER S, Kk %
FRERMME 8-12 FirH & thH BEENABRE. LREH
GER SR REGTRL, Ko La/BRIBE, WHEER

R RES" Y,

REFREL
WE® (| PYDIR#EB. | 125 Egl_ =R~ l?gg(%zﬁ = min!) R
Ll La.Ce % BER| | 1000 ~ 1500C(2C » min-1)
1500°C 1h
% (122MPa T
1500 ~ 2000°C MK P | BBk 2500T i MR [
(120°C » min~'} FEFgdE e
1500C KE5b 1h

2000°C or 2500°C
1000C AEH | N
Th(20C + min ) @4k !(;‘:g% llﬁg)ﬂ AW

B8z ABEEEHBERENEE D

REAEM B E LSRN, RREEFAHR, B9

fie, MMEBUREARR, WFHREH. BT UM EEBHE
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SR E SRS,

BRI, o THSE, SHEPERETARKMHIL.
BIF0 R BB AL IR BE L SRR LR B bR A k0,

FELYRES. BUENEHHIRTRAEFEENMAEN. &
BABRM b, FHR, RR. BRR, 4R, HKER¥ELE
Wb THRENAFAAS (8. SRERLY. SEBREIL
) BRI BEMEE . EWEDBAERERSH R (DNA,
RNA), IMEEHNNTERAEENTL.

8.5.5 EZIMGSHRMMEERE"

EA NIk, S LB R BILE MR ARG R R, B

wWEBHERHALENG TS, FFREFHEASILEME, &
RALFIGUR, T HARREREAPHRABS, AHMIFEO Y
. —TRBNEHRL, EAHFELELNTHRKXRFEH S
B A ET AN R, ZEREFBHINY RS, nE
891, AR EH AR T AN SR R B, @
TS RRANSH, REERBHRMORALEN. B—MF
ERAASBENEAYNLETRALREYTHRATE, NE
8-10, H 811", HFHRMA - ERBMHNER, BHALE
W, e, BAAEGRBTENRSYAGESL, WTEESH
B GUR RBE LS R AL,

(1 HILLSHEREBHERIFER

Hig b B, TRME S G FAERBES L& TR
B—KAfl. RERFREZHE-AFBARE, HETRLHRK
I F HC 98 H* B 7RI #m g, REAEHSRE T RERH
BEMBTELWE, TR, R, SRR SRR
BT B 4 08 B R B AR AR

EMAFMANHRE—® (B, F® (), BEFHEX
(W) REH, B8 (O AREME, HERKR. REFHCO. &
R TR, EEEIATHRIRBRRE, —HELETREAK

. 0E 8-13 #58 R/C. R/F. R/W B LS MM H,
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AV Ig(Ar,)

HRTL 43 ry/nm
Bl 813 MEBHALERSHE (R/C=75, R/F=0.5)H4

(2> F+ B 2 L0457 B Bl

KAKRFDESTHAZALEAH MEER) Erak, T4
R EERBEPERERE T, LEABMBK, HELR,
Halfg, WRAFSARFBUAWEERBE (XRWETE
BB, BAEE, B mssE, TRERARLE, RaBEERLE
SEE, BBIEH R,

8.5.6 ASAEARFHEGHR

HRBEABGE, FRMNNEE, FLEFERM IR
N RE. JEFTEAQE, EAMETAGIAREFL, £
RFFPEERBARMBET, ibRAANKEHEESS.

FRERFOMBEA _SAuERr FR-EZEWNR (RESR
#) TR REHRGE 8-14 FIRERH R,

c
c c
¢
P 8-14 40 2 i MR L P 8-15 BN-C B i gts

R CVD BB AL 6 R Si/ @RI A B, Eofa Lk 64%,
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HAEFRAEEIXRBSHOHN, ASE 4 MOCVD &, MO R
¥RCCH ), N-BN,, #IE 8-15 FiRAY BN-C HHEV S, BE%H
FAR ) A TR R R SRS B AR A A A . RO I R A R
FES1, WIf# A-BN % BN, ESERTABRSAEEN.

HEMNIPBKFUARBRE THERMBEALTEH =M
L OB 48 SICHK BCEF (HE); OBRMER
%8 SIC. S0, R ZrO, HHE WER; QSICARMETRIK
BRE, AREERGSHE. $=/mbrk 808080,

HENMGZESRABERERERERREN TR, U8R
B, RAEHFETHAE RBFBENER. K5 RRNER S LM
RED, REARBEBRPHETRBREIL, BRELAE ¥R, §
BATH PVC (REZH) MEMAEHBRPETFERY. BAY
RTE S00~600 CTFHMAHMMAT BB FAENME, SRAHHBHN
FAME, WARBIKERE. ZILELYRELESENTLE
MEBEESPET R0, SERFORERE, BENHADE
R .

8.5.7 AESHREFEEALA

PEMBRMH S FHTRE, SdEHEFRERNASREWN
g1, FEYEEFVERFDBNBAE . Bk, ®Ee
EW. MUEAEHENHRMH, BREASHLEYRENY
P, HATMEPREARMBR EaWENESETRERE, %
/W, RE/MERSILTENER, REMLSYX -
MR HE TR RSk,

8.6 HAKE/ZIHERE-AREGHEBMOMERE
£3:

B 1991 4F Lijima X BB KE LKD), Bopk &R B3)E
AMBI B, R, WIRAM R SR 2SR TSR &,
WERAKEN T REEEABENE CUREREI®L) . #1L
WM. BOLRXCBREE. RERAWE. ABE. BF BT
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0 EEE. B, BRABRAEENY, Hd Pl Fe, Co. Ni &
SR BELH, BENRARILEYHJRAKERTE, HRN
KREH T LA RATTRE. RAKESHERGR RGN, #
HARGEZEBNMMAMNE, mATHHNER, —2ETH4.
R BEARRE, 2 FREA. BREAHNETHBRE
PR EE. RAKREAAERD. RELXNIES, ERAILTH
RUPF, BHRBAKEMKEEXESR, 2B %H 0S4 4
B, XHMFEBWERGRE RGN MM
g, SRR, PREIBHAREHREEFHYH 1.8 X
10°GPa. HHIBAEK 14. 2GPa™', HTHPW K ERBEHPSEH
M —4EAt R, FIRSRGR B AT S a7 DU 0T B 1A Bl
TR, WRAARKREBN—EETAR> 2, A2, Byike
M EMNACEHTTEESOTRTE, FERGLBAKE
EEMHATRERABRAKERATAROBEZ—, EELT K
FRERMRDHEERFB TS/ BXLBESHB O
RIED,

RBX P, DoREpmen, SvBman, X0m
TR FRBORE, REBREN 1100~1200C%~%) | RH{L2iT
ZERMREREE Ni-P, BRI LSHTRE, ik, 5
. BF (RERSD, ARFKEXZTRF - ERERNIES
R (Pd), REEHAKRTEXEE NP LE, SHMABN.
NiCl, « 6H.0, 45g« L™', NaH,PQ, + H,0, 20g+ L™', NH,(I,
70g + L', C,H;O; » H,O, 45g » L', Na,B,0, = 10H,0,
10g « L7 ¥ H pH=8.2~8.5, RE X 85~90C, A FERH
ARNAKERTHE NN SE, BRNOHERRI: NiClL - 6H,0,
45g » L7', NaH,PO, « H,0, 20g + L', NH,Cl, 70g » L',
CsH;0; + H,O, 45g » L™', Na,B,0, » 10H,0, 10g« L', &%
B pH=8.2~8.5, RN 85~90°C'#~%],

A ACE TR BRAUORE R VTR Ni-P 1 Ni-N 452 a0
HEMASE, MEZAERES, I TERSCREENREREN
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ghpp R SEHE Ni-P R Ni-N BRI BT T RAE, ARAEK
FE¥: HE100C, ROEBRIKAXEILHEAR (BK - €5
10: 1), FAbBERfMEN 30h, BEMHEAH.

#81 HWkwEDELLBTES

I & B 5 #H W &//g-L7? #}18] / min
Hit NH,Fl(3.5~5.5)%] 20 30
it SaCly » Ha{) 10 E
HCI(37%) 40{ml - L7V
PACI; 0.5
&1k HClL 0.25(ml+ L™} 30
H3BO, 20
TR NaH;P(); * H;Q 10 30

HENPHN-NG2RAKEHE, HBNAZHEME
THRAR, —FMOMRLRT7:3, REMAFRE 60l Wik, B
P, 8 Ni-P #IN-N 2 BRAUKE 534 601 RIERFHE, 8
#WSE, BMABRLR, BEARNIRRE, HARERE, K
BRI B BIAT L Ry 100 ¢ 35, MREIE M B RN LW T 180mm X
180mm &t b, B HEHE
8~18GHz ML AT R4k, HEHM
BEEER1L.2(£0.1)mm, 8
RCS ZH K 41k M B E & 5 B8
EREHESE KHRBEUSN
(dB) JEfrsg -,

M 8-16 Yyl & B BR AN KB & N
BERA, RAKBHIEN 20~
50nm, M 10~30nm, KK 50~
1000pm, B 8-17(a) B Ni-P &2
BAXEHAREHER, H 817
B 816 BAKEH (b)F¥E NN A ERAKFTHEH

8 e B e HER A, ATLEL, RAKEXR
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HELET 2850 N-P AT NFN 4. B 8-18(a) 1 8-18(h)
SrE N Ni-P # Ni-N g 2BRAKE/ R EMBEE G NAME
WER, WAREHTAERIRRE D,

(1) (b)

B 8-18 & Ni-P(a)fl Ni-N(b) S S Ba K&/ KL MIEE &
A1 3 o g T O]

Al LDI9600 U4 sh A% & B3R T M B 8 Ni-P R1 Ni-N & &5 44
XEEZER TR, & 8-19, B 8-20 K 8-21 43 B4 Ni-P
BEERAKE, 100 CHLBFEHE Ni-P Al NiN 2SBS0
WELZ, TLUBRY, % Ni-PSLRAKEOMARILEE (Ms)
H1.198emu- g7', BABMAEEE (Mn) ¥ 0. 205emu » g, 5
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R, SHELL AR B8 " F R XX MK 5w F AW
(Fi &2 EPON HPT-1071> 135 B Rl v % 8540 - 48k H mh B AU 3R
AMEHAELT TGDDM W B, X BF MBI %
WA WFFE 9-2 ., HMEE55% TGBAP #1 DGEBF., M # 9-4
BT, £ 93C/KERR2 AE, B DDS BN BELNX
PIFR AR M AR B B4y B 20 2. 7% %0 2. 8%, T TGDDM-DDS {&
FEMRAGTHREER 4. 7%, T LXFHFAFBREE L TGD-
DM BB M E TSR, SNESEEWE, F93C
KPR 2 AR, ¥F B CEASERTHRBESEY, TG-
DDM AR UK 65%, M_RAXEEMNFEARIBIKE N 89%, %
BWAERRN 8%,

%94 FHRAAMEMRMA L

W M TGDDM| TGRAF | TGBAFP | TGMBAP | % B 57 4,
9 43 100 100 100 100 100
&6 HPT-1061 53. 8
B {3 HPT-1062 53.2
Dns 49.4 | 41.5 24.3
T/C 246 249 241 239 290
BBED /% 5.7 3.8 2.1 1.4 2.8
| &/ MPa 138 140 140 130 124
&
F &
i BR/GPa 3.9 3.9 3.4 3.4 3.3
& HED/MPa 75.8 90 97 96 89. 6
w | B8
HE®/GPa 2.5 3.0 2.9 3.2 3.0
O %AKE 48h;

@ He3CTAR2H,
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4) WERFEWIE

WRESTEI-REBEOIEMH, ARRER, E&H,
W pES . SRRPMRR S, HEEX, RSB RRWERE.
R WK T Uil B M & . T LOGE L FL
@, BARFEMIBTTLRNGT, BTUREASFENZER
A9, BT8R, BRET. BR2E., MEBRFEL, BeNTE %
BT S EEE, LRSS NE 95,

95 MHFHEREHEHEY

kL Wb P

%
T;H:—X@f("l—( i x~c<a7
4} O X% —0—
0 —0Q(CH,)O—

b T}Iiz—X—@-iﬁ*O—@—-D—hT@“X—C{z—/h —CH; 0~
0 0 0 o

Hy—%x—( Z—{ Z—x—-{:Hz—-—
Bk K;P i \0/ 7=2,3,4.6

R. R.

gr*ma —GHe— GT%H@X—C%7
17 % 0 CH;

O

X~ yN—cu—{ Hcn—
O

N~{ Y X—CH,—
\(J/ Y4
~—SH—x—~{ y—cnN—y—n—ca—{_H- @
gg © X'—CHz“—-/" _Q_O_Q—
\0 —{ e
g CN—N— \
< ~ - 9 —~ s
¢ %x—cm
] N
CHs 0
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AR EM AR R SN M R, CHER T AR
AMERERE. RARFEAMEOHNBERE. RAXENIKES
EZHEW, RANBREFREESRNRENTFXACRE, W
MEMFAEHEBOESHN, NAES MO NRE. It
by IR FRERFEREPHBEERK., BEMEY, SESHE
M. B, mAE, Wi LA RKARE, H2E
BTHERERNESHH.

9.3.2.1.2 BEBTREMIE (PD

HEURBRTEMNEATAGKRNHRELEEN, BAT
MR, WS RRE N B TS, B
TERBRABEW IR &R AR IS TE AT K R 35 B R Z i)
ERA. ERAKHEHBES N 316CH 371 CHM%E, 3167C
T #4075 DA 26 ) NASA BF§i 89 PMR-15 F0 o 5 B2 1k %% B
Hl6y KH-304 BFHH R E, 371CH PMR L2 E NASA @
PMR-1I, V—CAP-50 M1 & E = EH B LB F A AFR-700B H 1L
2 EAITE S ERE B AL BT R 5 A 7S o L BT S Bt K48 T
it $S5 R 7= 8

PMR- IS G BERRF=ZI R EMRE. OFBHBAE
By &, FTEBRENOMIEER, SR TRRYEES
HURBREERNTERN: OMBHERERERSNEN, %5
FAEMERMZRABZHILELBRE, 65 T8 3 7LBERME
HEAHK, OMEBNBARCEBAIBRBEEIIN G FEERN
ERYAL, CERTHERAMENE S [(LRE<~
L.5y%].

# 9-6 25 CF/PMR-15 H &4 R B M B 5 b5 . WG M3
HEHRNTRNAA RN RE N Trek, RAESHEFERR
BAEERVB NI AN, BEEHORBR SR
FALtE. BIfE 310~320 CEM T KIMEA. T300/KH-304 & & #

FMIE 320CE P& 500h WMERKAEE, MRNWEAERSS
398



(5~7)%, # 9-7 2 CF/KH-304 WIS AR M BAHEREHNELH

FHERBR TR e R R,
%96 CF/PMR-15 8 &# R pEDT

g wai | SHH Tl =3k
1 4R iy okt 8 ¥ /MPa B/GPa | @/ MPa
Py sy | ERE L =D
iy T/ T | 1316 %8 {316T | i@ [316C
TCelion 5000 | 60 338 | 1846 | 1096 | 114 | 81 | 110 | 85
Celion 6000 ¢ F 1 gE) 58 340 1758 | 862 — | 11§ | 53
Celion 68000 (348 kB 59 330 jT2a ) goo | — | — 118 | 45
G400-700 (& LB 57.5 340 1510 ) 814 | — - 95 48
G400-700 (@ L REEY 59.8 33.5 1379 | 765 | — — 90 44
T40R (& EJBEr 62 340 H138 | 807 — | 61 | 43
IMs (& k> 57,5 335 17720 786 | — | ~— 1 106 | 43
Celion6000 (34, | ) 53 — 1634 | 1260 | 100 | 8% 92 | 43
Celion6000 ¢ AviimidN ) | 61 333 1670 — | -~ | — | 37 | —
297 CF/KH3MM NEHHENERTH
NENREERFEHFR
AN WE/T | BB/ MPa| %8R /GPa | 94125/ MPs
W /Bl
8 1730 112 107
HTA-7/KH-304 360 820 04 59.5
U7%) (84%5) (55%)
ER] 1750 92.9 94. 3
Z-3R/KH-304 300 860 85.1 54.3
(63%4) 22%) (58%)
¥E 1790 108 109
Thornel/KH-304 300 1300 113 59
(73%) (101%) (54%)
TE 1660 122 104
HoHo6/KH-304 300 980 128 55, 2
(58%) (101%) (53%)

B ZPRSMEEHREE, SREEY S M REALHE, BETYNERY
(296+£43C, Kb HoHob/KH-304 M MW % 316C,

A LLE W, EA Thornel/KH-304 N #, # I00CHERT, ¥
B MR R RS 3%, BEEREY 101%, Wimy
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PRI 54%,

FREBEEHNIELSANERERMHH, fAHEA
BWE, SME KSR, SRESSH, REERNR K H R
H¥, %9-8 B 37T1ICHIEER &R ¥HEE.

98 WITICHIERENSH BN AR

LR/ MPa ERYEE/ MPa

FH 31T £H 71T
AFR-700B/Quarlz 400 848 420 59 52

b4 o T/

op

PMR-II-50/C6 370 1340 324 112 23
PMR-11-50/T40R 368 1160 296 66 20

REHHEZRTAEMKTE/PMR-15 &SN
HERE, £ 3TICHER TE RN 300~400MPa, EE 3]
B AN 20~50MPa,

FEBERCERMA 202 80 FREHUFBTHITICE
FOBRMEEMBATE, WRETIORE TREENHRE, B
Hh— R I el 7 R SR e o A R

9.3.2.1.3 WERBMEMERIE (BMD

BMIWIERE—-MRHEHOMEBNRMERE, EWEREATFXE
BRI NERT Mgz [ (170~316C), HMEBHMERT
130C, RFHEMIE. HAT BMIMEFHAIRGBR: O
, BB RL;:; QFABTHRE, MAE20CH LB FEK
ik 10h, B E PR F BMI R G877 X R,
H A Narmco5245C, FJb Tk K49 5405, EHEMB L EHR
Fidh QY8911 L F/M= M. 3£ 9-9 B JLF BMI i Jig 88 65 iy s
BPERE

FO-10 M & 9-11 B E ™ B QY9S11 # f8 &5 T300 M
T8OOH ¥WMARESHM B HR A EHEMRB RN ESK
., RAQYISII NIMMEHARFHRIGERR, AR
H177°C,
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% 9-9 JLF BMI B ARk ay R B MR
# s 5405 | 5245C |QY8011] 5222 5208 | 5250 | 5292
Fr{hiZ HE/ MPa 84,7 82.7 100 67.7 59. 3 62.0 82
R R /Gl 3.12 3. 30 4.2 3.8 3.7 2.7 4.3
GiR 3. 83 2. 90 3.7 2.0 1.8 1.7 2.3
hiEE/K) - m 25.4 | 10.4
EEEE S m * 243 158 100 170
% 9-10 T300 /QY9511 {4 BE S IE-™
T300/QY9511
# 21 Wik 3
WHM Rl
26T 10 121. 4
25841 /MP 150C 10 82.5
=FI M 61/ MPa RT/®% 10 110
150C/#8% 10 46.3
20C 10 1867. 6
150C 10 1430. 6
M
BB /MPa RT/&5 1o 1684, 7
150C /% 19 1089. 4
20T 10 129.5
150°C 10 125.1
HHRE/CP RT/ @& 10 119.3
150C /8% 10 121, 5
Fe 5% %% B / MPa RT (28> 10 1530
00" % d B /MP 20C 10 106. 3
b 4 1506C 5 71.0
. . 20T i0 10.2
90" i B B/ CPa 150°C 5 9. 88
00°$ 81 3% BF / MPa 20T 5 75.5
00°$ fl i I /GPa 20T 5 10,03
; 9-11 TR0OH(12K)/QY9511 tEaEsiimi)
b ] B B & ¥ &
RT 2741
Hir (938 B / MPa 150°C 2735
130C/ S 2666
RiB R /GPa RT 163
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gk

¥ A " K % &
RT 1513
. 150°C 1051
IR/ MPa RT/ %4 1350
BT/ RS 956
I B /Gy RT 163
RT 1830
R/ %R 1684. 7
5 38 1 MPa 150°C 1357
150C/ 8BS 1067
177°¢ 1386. 6
177C/ 8% 991. 3
RT 179.8
RT/8% 119.3
150°C 174. 4
SR /CPa 150°C /% 121.5
177C 121.2
177C/8A 116. 2
RT 105
RT/B% 110.8
=R 9%/ MPa 150°C 71. 2
150C/ 8% 53
177°C 62,2
SO hL 38 B / MPa RT 70. 4
S0 R ¥ B{ B /GPa RT 8.05
90°Hr 81 BEAE / e RT 8216
RT 99.9
00" % i 38 FE /MFPa 150C 64.1
177¢C 49.2
RT 9. 84
90°%5 ity i Ik /GPa 150T 7.33
177C 6. 59
RT 91
T P4 35 5158 FE / MPa 150 oLs
4 8 13 2 /GPa RT 478
150T 3.03
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9.3.2. 1.4 HMEEWIECE

FRERERATE 20 a2 SO SFERH LM - KA WARBIER
RERI B BE R LR O A e = 2. 8~3. 2) M- L 4
HIEYI[1ge=(3~8) X 10 *].e A tad 4551 £ 1go £F EP #1 BMI
M OB M T,(240~290T) . I PER T EP, R T BMI # 54,
OB FE.5%), & EF EP f1 BMI B k. & 912 &M
RS i) CE # g,

%912 JLRE R g CE B gD

di
g # A B =2 1 R F:S(
CH, 1
N [ = _ AROCYR | Sibwteigy |
-u—-C—(}—@—[j,A()fo—C;N BT 200 | Missubishi | i | 79
CH,

CHq
= |
NEC—O—Q—?@t}—CEN AROCYM | CibaGeigy | £k [106
H;

|
N":EC—(}——@—(EIAO*O—CEN ARQCYF | Ciba-Geigy | £4k | 86
3

H
([JF.‘
NEC-*O—G(}JA@*()—CEN AROCYL-10| Ciba-Geigy | #ilk | —
CFs
NECA)—OS—C%U—CEN RTX-366 | Ciba-Geigy bEE% —
e . 3 | Primasf PT | Allied-signal _
NGO ([’QTOO_C“N REX-371 | Ciba-Geigy (T BV

CH, CH,

N=c—0—) (D:\}% )= xunne Chemiay BB —
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RENATEMABAF LML CEREE & B HEE Narmeo
AT R-5245C, B—PrAmBA4EHBN CE SHEWBEWES
¥, &7 BMI-- W iE, EARBERKEENARE CAIHE S
220MPa, HWZE 132~19CHBEMHRBA R PHAH, LHE CE
BRI EM R, BHEE, RESHENBEMH.

AMEWIETT AR, REERIENE. HBKNERLAE
Hexel 2 7 By 561-65 ¥ 5, IM7/561-65 & & & & #) CAI & N
236~276MPa, Hexel X 8] F K& T 561-66, HXI1553, HXI1566
EWRE . dURUAL S MR B AT B B T sl WURR A RS 2 1k 5284,

9.3.2.1.5 EBEHEZHRWIE (PAA)

WA P (Polyarylacetylene, 45 PAA) E— XMz i
CEERMOHRE) FRAPKESTRASHEEESY. Hiw
HAE: ORAEBER-MMEIR, B TEROMES T B
BRIP4k ; OWIRRILIEEE 2B CBEW, HEmes e
i @ FHEMNE C. HRMHTE, SHEEH 0% I,
P ERR, BRERRMN; OFEY R AR SR 5 E
B, BTFESHHRRNT.

RAFECRER/ MR R BTRAM RS, RAEBIKED
VLB E WA R B A R, MR T RSN X e 28 e
NFHBOCES, B XREROREEN R REM S, &
EN GRS FB W IE . oo B8R T 24 AT v e it
HFHRMIER (PD, Wi EkRBrmitTwmeaEns. B
EMEABMHNAFTEBRED.

PAAMRGHBESHRA=ZTRZBEFBRED> TN
RBABIF LB — P FEER, LA —MNEEERS
W, WEEZEESLREE, BALKSEH. S3HEHR PAA
MRNFREIERPTRHBRERRB. XSRS ENEE RS
BEENE, ERESATABNERRAREHR, TUASTSA
BB IR, T EARSHRERERE, —RIA DT AR
BARTRIEREREY.
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9 g
e # = =
-~ A g |

P
| LA 7 N
;\%% N ! S~ pEmss
L= O B p
| EE

ﬁﬂ%%%%ﬁﬁﬁﬁﬁﬁﬁPAAH%E%F%%@E%%
BEMMTEAE S, MRS HBAEIESE - 100~500CHREF
THBANEBR N ¥R EEHBENL, ESSH 4550CTH
REFREHBRE. ENC/CEAMBEFH AR, PAA ER#®
BREEERITAREBMMES, ERBERE BB EE (50~
60)%. FO-I3HILMFRZMEET S00CHIEHE, PAAED
ERTAHBERTEE. TR —-FMEKEmE, kBN
(0.1~0.2)%, AN 1/50, HEBARAEE, BAZAS
Ew; HRESRBENTS R, REGLHN 800C, BRKE
ESHKRH,, UMEARSSEE, WFTEER k3%, H
WEBE THEETEREMMIREAHHRE>SARIEHE
. WARHFERASSRBIMEY, THELILREY; KEX
RRAEXEER N EHERNERE, BB THE, TENERR
EHBER.

913 NMWEFEZERET 8000C ik x

R

L S ARERE/ % TRERE N
A_ZHEE 95,2 50~96
2R 95. 2 81
ZZMEEE 95. 10 88~90
—LRE TR 94, 4 91
L3-8 94.1~95. 66 555

M PAAYEREMESH R AW SR S W& E g%
S AUFACOCU ERBETMHA, M2 F, BaifSariEs
FHEBTREMIE (PMR-15, LARC-160 %) # FHiE {7 350C,
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ETPAAFTEEMERN S REEMSER,, CHALIA
MT--RHSEECHBRRIEER. 4 C/C R RBMpy i s &
MM EPRANTEXRNEREN.

9.3.2. 1.6 AR

TEAREESFHE L SAREMIGENEER K, EBhA
MR TR, MR RS oA EmME R, HERSHRNT.

{1 9] (I) 0
Hf O G—U—fﬂ?—R— !ﬁ}M—-{——-O——G—()—LL‘—CI]=LII{—(|‘}—,,(}H

R, GREZICENSTH, RICEZITEMAS FREN, ».
mBERRGE. FRAREOHRXDLEL, TEH. MTH &
AR, WARDNEEREY, “RMEAKDRZBEENS, T
Hatrpadgd, REnEinsiEkAeEuT LY.

(1) ZBEH|

AMEFEBMOTKMAELERLE, ABEZSE. ZHBBERE,
TZRERE, HPRZWMEABRNTE, HEEEWRANE,
—RAEFIRAKERAT, SAENRHEITEERRBRER; B—4
R, ATfFAMIERRNERN, BEERNRE.

(2) FI&H

SIERFEARITFAABRA S FRARGMERS F&LHN
B, ERAmE, REARERRN, SRAXEEAMER, 3R
H— Aot "y,

(3> A

A4 F R B8 7 LL SMC (Sheet Molding Compound) 7 3% i
TR, ARSHNTHE, FEMA—-cEHBARN, HNEYHE
B, AFAEMEBANIBERENEFANIZEEHSANEL
Y. SELY. 1 MgO, CaO, Mg(OH),

H@ylaan T,

HOOC~~~COOH + MgO—HOMgOC~—COOH
HOOC—COOH 4+ HOMgOOC~~COOH —
HOQC~COOMgO)C-~~COOH
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) {ERSFWREG TR AIT - (Low Profile Additives)

M E R EAEREE KA BPR TS, BAEEMA
PO IRS, WERELE. BZEH. Bk, HERARYESES,
MAR—BAO0~200 NURR).

9.3.2. 1.7 HAghE s

(1) KA S

MIEMIERE S THPUNTEAN - LBEED N LK,
RUBESEEY AR ET GRS Kbkt
WE. CRAAMRTMOG N, HEE, X EdREK
e, WMHBEERS. M ZNBTAIOHSAVE, o, 8
RERLEHRE.

(2) HEHEME

BEWIEEEAREM SN = RS TR, RBRAERL
HREMREAEHEEHN, Bohggty, BMEERFaER
. ZRAEPENERHRERAPRES RS, T
BERFUBUENIEE.

9.3.2.2 BHAMEHBELSHAGRE T

BEE A R AMBEEMIRERNER. HEAHHNREERY
WHIEAEE 30 EPRBTRANARE. BRI EHBYRBHEAR.
HRERRY, HESRE, EHRRR. HERDS, £4 MW
RTM. fui$ff, #5, BFREMS IR REHBESHHE RS H
EHEAMFORE &, TREW, WEREEEEHHPSET
HERMHA (WE -1 R, RREREHHER, 6€E4A
HERUBRBEAHEEAR, BRI SEHEH “EBER" Mk
HEatH, FNBRBERNERERLTIERRB.

9.3.2.2.1 WBHHER

BB R A R0 R B BB MG R 28R K (0~10) %,
FELAMHRRCRE], SRS . UM RS 2 0 3 E s fndh s ik
PEARTE R, b4 1 40 A T3 LT L e P i 4 B R RS 1Y
BCRESR SN 120C, 170CHAERREE L TZH .
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H5h S T
ff_?& 10%%

e

it

2%

El 9-1 HaHER4LTR

RETEREBIEN . BESHBE RSN, BERMESHE
e, BFRAFEMERRMEEHELRES BRE), &E
MEKELEERELSRE RN, FridDFE R EERBATL,
—BREETEFPR—PAEL. AEKEHFH, FRARRGER
(=R —18C) WA MER. FEMMT TZEAE. WX
TEaEHMHERS, Bk, BRA—EETRPETRT#F
MEEN. KABAXAEREARENTRS ., BERXLERS
HET BN R B MR RAE NIRRT E .

H4F TCREGMHARIFR T EERBEGTRA —FL
FHMHUA AR RS LTRSS, HWIEERQE UFsszs,
UF3339, UF3350, UF3352, UF3357, UF3360, UF3362,
UF3369, UF3376 % . H# a0 S B RE IR O-14 7% .

3 9-14 UF3325 B Kk % o714 #E™

e BE | fEMBRE | hiEE b3 WA Tg K
/grem™| /MPa #/GPa |fBIcER/ % /% () /Tl 24h G
FERME | 1. 208 69 2.8 5.5 3.9 124 76

R LR 4 A BE AT 5 B £F 48 ) i %R D (150~600)g » m™”
HOBL ) FR A, ETHGE 8, ZHHMBRAY., £ 24CTA
fifF L4, 32CTREHF 6 TA,

Ashland b2 AR & 7 —RER BV REBL B (PEAR) #
BEBRAEDER, HERAWTHA, BZRTRHRTFHEL—

AE. XMWIRMEEREREIERST, YEFEMERIDHIER
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54%. RELRERELE, FI177CEKHR300h LPEFERK. B
AR BE YR — AR AR IR 1700, Bk 48 b
FIY, ELBIEMBE RS ® 4.8, ERFEIUMETREN.
HrEsEinE 915 #1 % 9-16,

gl-lf\(, . f{\/t\éﬂg
H:C*—-‘]j{ N—CH,

% 9-15 PEAR MBS E N &6 ki

4 B
B mier | mkE | o o | megn | AR MR
EEEY | ®/Y% L TR PG ol
i - T '
FEAR x 1.0 5.1 78 42 253
HE =>3.0 3.7 461 (i} 13
MR 775 a5 # N
& | ER/A B o & KERE | BURE | SARE
HiE/C /b /MPa /MPa | R, %
PEAR »12 177/230 | 1~2/1 228 91 84
HE 1 177 1~2 201 50 69

*9-16 MF BCB B 0N & H K R g

W ok
Ll ®E | WMEF | ShER | &8 | KE T,
/= em™? /MPa /GPa /1 /107 3Pa » & /C
AE&{:H 1.29 181 3.5 105~125 | 8/140C | 270/DSC
DK-BIS-
K 1.20 182 4.2 152 20/160C | 340/DSC
Lt ea EAHHER
#a| ¥R GIC caMpa | FRES | 17708 [ 20eCH
fI+mm? B/ MPa | ZP/MPa | £P/MPa
ABBCE | 1500 AB-BCB-MI/ 331 290 204 182
MI G30-500HS
DK-BIS- DK-BIS-BCB/ 220
BCB ASICBIIS

O 71T, B%RA, WA,
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MR E SR E AR, KRR A8 1 8Bk 52 i B Ak 10 BY i
P, WEARLEES, FEHRNEAMNERES, THASK
WA, MTFHEESASE 20%, WidF IR — 8L R E 2~3
#, BARALS SWEIEAN 704, RHETER -80CZHE
M FRARZAMBEATRE ., 48, STREBIESHH
BaEE. MFHTEEML. HE ACG 28] &l & i ol %R & fh W
R AT AIPEEEIN R 9-17 B,

#0917 ACG {2 B4 78 iy s 0 4 v

. o | B | 120 GBS PAARRE MK
B H B R 2w R O T/ T [H%tE N | HEE
LTM10 &5 oY 20— Ri} 210 i i 210
LTM20 &5 E2%% - 30~60 130 i 3 120
LTM30 £ #] HE 3070 170 7 i 170
LTM40 % #] A 5080 200 it i 200
LTM100 &%) | WMALAY 75 375 & X R 250
BFERLER | T4 15CHHF i ..
BEN | ummns | oma | wn | PE e WM A
LTMI0 23 | BEGE 2~30 | 12 | fi | GEBLEHEAR
LTMD FR| RERERE | 230 | 6 | 4B |l BTHHERR
LTM30 ¥ | MER ML 2~10 & lin -4
LTM4D R ¥ | EEEHEL 3~10 5 e mgﬁlf’ﬁﬁéﬁkﬂ%
LTMI00 %% | |MELEL 3 8 it HMERERMEY

KYRTRA BT EHRSRA FMPCKTF 48000 1 (48K) #h4F
4, f34% 50K, 60K, 120K, 180K, 320K, 360K %, Materials
Group, (fiff ZMG 2 8). KKK HLH HEHBECEET
T300 KF, AIMRERERTWERRAGHEMESGHMBER. T
RAEMPANEZ, £ FREWBRT LR ke s, BEES
HE gt - SR ERE, - P FENFAREEHERZRHE
Ry MARRLHBNYT BAHFIABEE, HRAT-RZAFHH
BEARMEAREY RE, KPLRY B, SBHE, RiEES
B, SEENLERSES, BEAEE ZIMG AR &M KL HRAg %
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PR R A M RE I & 9-18,

£9-18 IMCAFANXLRKALREH

i ; w o % |
mau&ﬁi Mﬁ?‘i";;__ - o R WEE | FEE
FE B P AR =
N o % B3] st B /g - TR e &), H
ZMR2000; ) -
ZMRo00s | 120 | 3340 | Panexas | 48K | 70~1200 | 1270 30
BOE R N % K
HMBE | RWEE | SO | St | EESE | ES8E | 2k
/MPa BB/ Gpa /MPa BB /GPa| /MPa |#B/GPa| &1 /MPa
1860 nz 1240 103 1170 110 76

ATREEHE MBS R, BIRRTRE &5 88 fE
A, FRUEELBIEXETRE, 28 IMG AR EHE B Hh®
FELHRE, Z2RELRE 120C LA HEE 15min B 7T 5% R E it
B3R, HEERMEREmME 9-19,

%£9-19 IMG 2 E Bk E AL B E B S EE g

WO R # ot
. g | TENEE| | g
x @ | TR | B * AR/% ~ | 2 /om
/T o] / min fgem?
ZMR2110 121 15 Panex33 | o 3?4:!{) 70~300 | 1270
ZMR2111
wEr B E B hHh ¥ B &8
ww/e | RWEE | ApAES | Saan | ZeEE | REAROE
/MPa %/ MPa /MPa /MPa B /MPa
30 1789 117 1176 1050 65

WEBBMOFEEEFT =M. B, FEIRRE, B
TEEERNEABEMBTRMN. Wik, X400k 8k
MARSEE, FEHTHE MBI RS, B—MIE—BF
TR E%E. HFEEE NASA # College of William &.
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Mary$ By L RHE T —MHERETEN (BHE 9-2), FER
HERETHHER. ETHTEAYRE, 42K, RRER
B, WATATFHRIERE, HBEETFEMREANIENR.

o U U a a ] a
©
() [%) (¥ ), e ) /
T =
s Q) 1- Q [9) a

)

@@ 00
B 92 NASA % i His A 41

9.3.2.2.2 SMCHA

SMC (Sheet Molding Compound) HREMEI, £ 20 4
SO, HTFRAEREAMEREFNMABSIAKSHOELY.
SENYH KRS, KMELSHN, TRRAX 5, $EHR
HEaMEHBERE, FRELHT SMC, B¥ SMC =& B Fh R
Mok, 83320 EMRRB (UBRE. UBBENA. HR
RALFD 72 20t 70 £ R EH, SMC =R ABHEFRENBE
HaE, RW, SIES; 20 L2 704D H, HFHATE
WA SMC Ak, — S5l H il A SMC # &, MBREMNER
#.REFE, EXEEHYH SMCHEWARE X, Eiss
WYL, HIKAE, KRFhARMER SMCH S,

SMCHIEEMA B : WIR. FHEEMN, TBA. 31427, 8
A, BN, BN (Low Profile Additives) 25, K444
H#AMER, FEESMCHAMPE=RARRBEMNFR, mE
8-3 Bim, &£ SMCR, AN EMAF R LR, SMCCR 1, &
BERMER, —HEXBEIFHGUSE, —RBXHPHF
SMC A M KB I S A%, ik XMC ST RRRESRH
TSMCRAMKE N, MESHER -SRARK, S89%20H
WE—EREA., SMCHHETENERER, LH 4. BHk
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RS, ROEH AR, SRIEVE - EWEER & PE
WL, AR —ERENETRNSES M EE, £OEELaEK
AR -ERBREM M PEAe Lo, BE -EMIENESRTEL
. SEREEE, 8 TEENFH, XHRE SMC, ZUE
Fi&H.

B 94 SMCHES TEGEREEDE
1 —HEWSTE; 2—7, 3—PEH; +—®iaM;
S—UIEENNE,; 6—FELE, T—BHER

9.3.2.2.3 RTM# RFIHA
RIMIZRUE-ENBERNENT, EEKLENRIEEAR

AHREHHERER S, BREMAHELRE N E A MR
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BER., RIMEREABRTEHIEEE S HEERBHER (Lig-
uid composite materials, L.CM) BB R4, SHELEHNHRE
WHERME, RTM TZ A REEMERE 400EG. REERSR
BT —&#A%#H RTM B, IHSHE RTM(VARTM) | {§
BE RTM(LTRTM) . E 31t RTM(ARTM), # Kk RTM
(TERTM), #&&fk RTM(CRTM). %K RTM(DPRTM) %,
VARTM 1" L L6885 RTM T M, HE B K RE
(50~700%, FRAX—-TZ4ARMIBIAIELYETL, £
WET AMTHFROER, FERMENET, BAESHE, 7
FEOMABRAE,. RHZ -T2 BEAeaHdmRcRmBe sz
186m®, BEIL 150mm, HAHEHBEIEW L (75~800 %, HEA
FHEREAMTERLHHS, —BRE—2EHEER, FERE
MEHERENR TRIEERBEREE L, AASRES, FEHT
B, EERRAEREEMER R, U RE a5, mH
HBER—4. EHDYS RTM BB G, BO5AESKHEE. Y
BEEHZY, RAXLESESHRE, HFHASERES, 23—%
HZEE, FHEARE, BeRA, @ 9-5 Fa),

R AT

\, = . / WHZ

s

4 e

W

B 9-5 VARTM REHA

SCRIMP K¢ B £ R (Seemann Composites Resin Infusion
Manufacturing Process) B —##H &K VARTM RBIHE LR, %
Seemann Composites 22 8] 1M )& A £ RS2 4R 4002 2Ea g
WIS ERELRR, T HEBENFHEE SCRIMP FHH &
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SCRIMP, B4 % SCRIMP EfE# A FHM B ES RA
AR ENEENSEREREY, XHEX G TR R E e R
MR ERHSMEEEH. ELRER. REEERM, MTH
HEBEENE, ABEESHHRS MY, M TRERS; BiEg
AY SCRIMP B 75K 2% B M0 B0 61 1 2008 DL hnsE# AR i ah, (F K
HBEB R —HS, RAZMER, EREEDEFHREESR
BE, RRBETHERE. BAOMERE. BEMFEM SCRIMP
AR EEME 5-6 BroR', WHA SCRIMP &= Z/ m
B 9-7 fF -1,

ST R

w'e'm atelelala

......................

V//f///////////////////////////////}////ﬁ.
B 9-7 MMEE SCRIMP SR ER

RFI TZE—FWIERE S ML TR EHE S NRIBR B &
A, HREMBERE WG &M IBEAFRMIER, ETERR
#H, REREUSSR=BHAFHEHRPAERTREK, AEK
RAZHBETINELSHBEENE, THRRRETRAKSHEAREHR
A H T 1 LR, R RS AR TR BE R, W B ik e e e
Fro AEWHE M BMEZE, BEKELTL, HREAHH
.

RFITZREMKI". OMBESRETHFL. 2% . #
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ERM; OQBREELK, —BAF-TKAE; QHRAWMES
MEREANDNE, TARANRERSE, BUEEK: @
HEMetEegr R, %38 (BIL 0%, SHERO~
0.D%: OWIBKRERZRYHE L, VOCEBRHF L IMOTFEE,
HA R FIREHEP.

AR RERS RFITZTENM A MIERER LE M —
KiggR, AME EEGEREAHE., e, AEHN (Kevlar)
HHMOBAEE., -ARHREL. 845 BYUSFERE. Hd4
ISR, A HARITE,

HEIRABEBANHRAEARARE SRS, WBEKETEHER
AMBBR BTSN, KT ISR ESHELHE
RERBLOE, FTUFEHEEES LRIk, BRUSEEH
FERMERER, BOAEERSTE (V). BEEHRERE, I
BHETFIZMERETOREME T ERE,

BEMARWHNMBBA, RFITEZFTERAT A
A, BRELARNASBESHELES. G4 UEEARTES
EREMBEN CLHENE A RNERE, TEECEERAND
R CAISRE,; HAAWRSERTENRBREG, BE8ES
HHEMRRARROTH, #MERETGLRK.

RFITZWHRERFANKEERARETREA B Fa 5B
, MAMRECETRAAERE, ARNF: ETHEE TR
FE—BMEOREE, BEREREGTE, BENLEH; &
WRER FHBERE; B, XAEFHHELE R IFHREE.
UG B P G

BRTMHE RFI LZ P HKIE, BN EEARAEREBREMNT
MBS, WMILHAE Ciba Geigy 4RI LY556, Fiberblix914 %,

9.3.2.2.4 BTHEL

T AL A R I AR A B R R TR M AR AL
i, RFRBLSN R BEERAENBRERENE, P4
BB EEE, FIRWIRTBER ., NTERIREL, BFR
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BHLERFTUSRANEGHBEREEARANTF T/ AHE. HE.
RTM. RIFSETZMLS. A NTF. OZRARKERE
16, EHNHBELESERE, ATRGHERHGRSTREW, B
BE RS NERG S . B0, REW A0 EEE, T
WHREANEA, ORLERZR, RBAYE: OB THALH
HaMeibl . BFRELATRERE, 23R 75052805 #
ERH . OERLTREMN, W5k REELALERAHIHK
MU REAR, XBRSTHAROAGREE., OBRFRELT
LETESMBAE, BTLES RTM, KA, BERRKFESTEH
Gt AH—FREEEMEARERA, BFRELETUMNR
FARGE T ICE A EE SRS, OFT B ME L. —miniEL
TLRGEOE—- TR HHERE ST, TRTFRTEHLHNE—
T UBRSR” B, Bk, TR TETUARS L RERE
BBk By XA T o F RS S (BT, T S %0 A g 4 T (T A
B, FENTRSBERA, Fot, EXd TS0 R
ERFRECEREAFESHHENGEHRITE. OXET
MR TZREE. $RAMABELHESRNZRDAENREAFH
JUANR S T T 5R A B R R R R O R B b Ry L R A
| ag: 0

BT RBMLE 20 i 90 EREBERMNFHE A, EREMAM
BT RELWIERFE AR AR NS, HFHENESHNE
HBRER YR, Wi — SRR ERBHRE, FEE
F R FRE 4 T et R R R A R

AT TR AL R AR AL R A, — ik B LD
BL, EERFMBERRERR R, XREIREALE R
RN, BB, AR LIRB R OEM, 5
LUFERG HERE I B & 4Rl oh — R X 3B . 4 T R A 0L
BEAHAAME, CEBUIBPAZEWHED, K4HRY
5, EBEE P BUR I BT & RF B TR T B L.
FRMSRAENFEERRL. Bk, wiL. . wMi. HhE
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BEY/EEERURRERS.

EXEBRMIS R LR EHRE DT EE S 1R 7 R [E
kEAMBAR (H# CRDA) 8. BERRRAMETFRT A
FREMURF BN BEE MR BBI5. R 020 BB FRELSH
EiRt AR p IR i

£9-20 RFRELSHEL AR RHERS

AR A
CEf | W | MIER |WMT | WTA | BFR | AFR | BTk
Lz | 17707 ,6h | 250kGy| 150kGy | 150kGy
Lg% 1.77 0. 64 1. 18
BEWALEE/T 200 395 212 212 191
25l 3% B/ MPa 1641 1986 1765 1710 1370 1736
)2 6] 95 H38 B / MPa 110 77 83 77 44 72

O R ECHEAMKR. FREHTRR 624,

@ HFEERMUERTERE (ORNL) MR THRLESHEA o, SRERS
#¥i62k,

@ FLEMTHHTEREE TRELESHH.

o F O B A R AL U B RS LT A B8 R
mE, WHRERERSA RS TR, 5 %A KRR,
SRR AHR I E L. B LA M N — R R
A NEEHBFNEBNATRERTOTHESEN, ©
B 9-8 B R 1Y,

MO E . B AT 20 B2 90 MR AR R T A &
SOHLEOFE I, T EL ok B T LA 70 R0 o 7ok A T 0
B TR B ST A4 B R EL AL . R E B RS T
BT ERIMGHET ERASH I IR (Long fog) KRB
BRERDIEVEORS, FERASERLRS TS5 MHA
AREMHEBFIE T LM 90cm 89 (Long fog) H{f, %M JAST
Sl o R — LS L R T TR E T s KA
Pl FREMSRBEI T A320 AL —BHE, B7T LA
LA H B MR R s RMRCR

418



S RFE
I

ETHEWIER L R RR R L
T

LD T
WA PR/ O/ R/ A SRR

fur 5 Ak Al

Eo-8 HTHEMESGHENILFREIETEE

9.3.2.2.5 HHmEBEHER

HGBEERYREELRKAMMERERGT, BEENTSR
B2 aR A 7 B T4 AR JBE ML, i 5k B 480 8 FE R B T o PR R BES
BEAHE, REEZHENARMTEZELH R —ELREH
MER., BRAEABEEEAPNTEIEHERERGFEN B &
B, CHERRHEE. ERNMRREES. BRHEA, gRIZR
BUHERAE. TFAEREARALNERZRRE.: HIRBEEHT
L, REGATHRMBEN SRR ZRERR ., XFH &k
HARSMEILFHER, ARESEN LA REBRRM, RAERRK
e, B TZREEGN, ERRNTRESREERN. 5T
BEHROAR, ZEREERSBHLZRANAR . L KUK
W, MERAREN, FAFEEBRE. T, BESHEEK
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B IR B A L L & 9-21 BTN
% 9-21 =G TEHENLEE

%= B | T % N AR W
ﬁgﬁ%ﬁﬁﬁm_kﬁ RE JLF 5 AR
T pminn | g R b A0 | s 1614

MRTREH | RE BAE Gkt BT
s | JLAREANE | cpeppam| SRETEOEE
R b B THREE. | apness | SHNZRS
FRRERE | ERRNHARS | Gk 0 A s
WERE R R Wi R
EBELTMGEE | FAR e i

REASA MEHX B AUT®

Lo EH 5B H ARG R AL IR
WFH (EB) SRR, TUHERLAY, HEBEEKHAD.
HASEBR, BRIBRKMNN, RESZSMR ISy BEEE, &
LB FE F0 BE A<t T T B

52835 A NS AL AR REEAN AT RE
(g i ok kS B Eh LIk, 1987 SE 3 E Aerospatile 24 A 55 i
BT E M E 228N 450mm H 1150mm K #§ X 35 # 55 &.
1150mm HR2MESHHLEEN Y T RS FRE_KEHIUHRT,
B R IM6 A%, WINIRBRERE, REEEH
FIE 41.8kg, /K FE it BB B N 16.7MPa, 5% K 35 W B Ry
4100MPa, 5 A% 46km, THEEEH K. BB R T A8 ¥ ik &
{5 W5 A4 3 %k 3700MPa i 41km, o R FHRELEGH
HAEMESHRETER MABLESHH.

BTHREEFEBEERES. ATFHEHRNOTFEERIA
e, FETEFHEASHEERSATHHER, BXH
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Proel A= F A TR FREMAMAEMEL &M AHMETE, X
PR A REETFERRERML”. ERAADT 500keV HI{EAEH
TREMEREZ GRS, HEARERY TREMN A HEHL
B4 #t47, AREEHE _Za, B-Z0AARBEL. XHTER
HER&HROBEEAZRSE ., @ HLRBEER TS, Fis
MEHEHRAAED, F—FRPSTEHEHHHRERE, B9
RXMERES TRELAREECANT ZARES,

///Eéém[;jﬁmﬁﬁ
/, r J q
S:; a Ve 8 P LR
magt | -

T T—— M
| U HUE R AL R AR A
|

.

Hoe-o HEENTFRAAAZABTKNTLARE

FEFHHERERTARES, MAVLEANFREER S
FREA. A4EHELE, REZAMRSRESREENTRY
RAHMBEBEIEHERERRE. SAHRNAAT B 55558
LERFEBMR. ARZAET, HABRFRFERE, S5¥F6H
MLLHE, MaBROimEEEmuUELx, EETATHMRX
T 5 1 & .

HERBHEARD h—E LR EE. FIERSE, RIELHT
greEmsy, BENEREHRRETEHREH. B, EHEL
FRE, B—LHEGE-TEHERAEN, REFELEERRLRH.
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— BRI, REGENUR-EE Ve Bk F iR B A MK
LR,

WA HE/RE B B 5 AR E 90 58 R AU 1 R B 44 RO O A
HBEMN CFRP @ EA &, i1 T CFRP &R, ME SRR
i, CERENEANFRORTEM4 T, CFRPESHERA
R ERBEE 60N F, AR -22 PR EBTHBI LR,
CFRPBEAEHCFMAEAMX AR EPHAT ZHA.
CFRD 28] i) 80 56 R i e 5 AR — 7 TR W2 T 3 2 0 & 9 5% i) 4
RERBFE. 5— @R L RAGER @S L EE
BHODK. EMEEEA L HRGRIE T #H 0% 2T R,
BHHAGEEBM R 2EEXNEH, (REEFEHEHA
25MPa fIE WM ER FHEE<0.3kg « L), RFESRBHE
Wl =8aEm. HER, RS/ RIEEEAERREOMT.

£92: ERHHHBENELEREC

B & H & i BE/R | BH/8 | BTSSRI ST/ AR
EH/105Pa 200 248 200 207 248
BR/L 50 50 50 75.3 75. 5
HFHE/ kg 52 52.3 43,3 33.1 24. 5
mf’;ﬁ?%ﬁﬁf 182 239 249 470 764

O ZFRFRUEA T-300 BRLERER.

BREYCFRPEEABERASFAHAXKEBNA, BEAS
HE (NGV), ARG . €40, HETASKES, BRAEE 20
HEEBAEARAFERE, BHHEERCHERY.

(1) %F CFRP KA AR Mo 5 ¢

O #HEE NGV AR RH ERFREBET, CFRP
WHRMAWE (FRESHHERN /R TANTAEN K
HikiH (&R, HARBREBAREHBAMR € JLE
9-23). REWRIHTMALREFT —RIILBRAKNLBBEONE

S PBEN,
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%923 CFRPHHESHMBEHEITEAL

o # EHMNEBEEACFR| SRNEL2HE MREH B
TERAT /WS 2. 65 T 35
S B HHE 2. 65 3.50 3.5
FEE MR 2.25 30 30
B 2. 25 2. 25 2.25

{E: EM NGVZ = HETHE.

© KMRBFERKPEE/MEEFNE. £E NGVZ 3 CFRP
EENLEITTER 0OFLL LRI, BFAM AN T-300/5F
#5209, WFFHAATAI R MaR B (218Ksi) #E (14.9msi) ¥ 10
EREMLG, BB E (193Ksh, 8 (14.2Msi), ThiEH
ANy PG BEREB LR E YL |,
(2) XTFHERAMBETERRE 24
XERIMERAEMNERBEE PE AWK CFRPES&E
FHRETAABOERR, GFERCTEEARRE, BB
WEARBENRHALGY, W KEHbEEH RS, Eidi
K, HBEERULH0.576X10 *Nem® » h™' » L7, BT NGV2
AR FBRM 0.25 Nem® »h™ 1 « 171,
(3) CFRP &EHRMEKRAELHAEREE
CFRP W # Rt B4 R e VAR LA Bk B, R % iR
TR B MEEME AR, g2 B Lincolin corp. $I{EM CFRP Bk
BE, EEADNGEIEREIS125%E&ET, BEM—40~25T
CERAMAECETRESCORTRAIRE T4, AL
31. 6MPa M 102 C T H#TREFLR, 200h FAAHREE<SY, &
AEBIESI LR (56.9MPa 1), U{IMETFEEME, HERGE
L5 N
(4) XFHEH CNG (RRSH#) o) CFRP F R OBHFE Y
etk
KE 1996 FHIHITT NGV2 RASBHF LR S, 8% 1997
FEHITHESREE., BRI ERATRSE. OABHAXRSA
423



EHEEFRAEH: OBBREHEESIEE 10 QU LLPER
th AR, BE 300 RER, @Al Ll E i HRERE, &
. ok

(5) XFEUBSIPE2E

O AR, BRI M CFRP =#af, BHE
NEZFERE, R8T LEm. X RMESRERLE
RERE . JLATEAR IR, PR RBEER=FERAE. WRAE
MINEMTT: OHFEEEMR, aETHh, FHEWEE. K
HEEWLZE., BHFRE (5L5X10' K); DKM, SEEE
RGN Q@ hREMmEERTR.

REFMEDIRITRECRELT L RLR AR BHEAR, sl
CNG RIEHRIEREEN,

HAMI98 £FKEF CNG R BESAR, E40CHE
Fam, HRABOANARE (LE-24), SEEFHITHARM
BeAn i BB CNG i ISO/DIS11439 7k,

£924 CNCEERNAEDRWIERM

g = # A
R ¥ e HWERES
HEELHHE CF+GF (&) /#ik CF/# Bk CF/ R85

S8/ mm #4100 $520 $325,$400
£ 4/ mm 1800 950 790,1500
HER/ 165 135 46,150
R/ kg 66 69 18,52
Wi kg | 0. 40 0. 51 6. 39,0. 35
Ak AHNEF ME BMRE.AHENRE
#AXKHAM 1959, 9. 14 1999. 9. 16 1999, 1. 11

RSB &, 6 MABMEY, HEXsHheHmMA
BREREE B — 2, KPNEBHE BT, ML,
LURRESe. B ETESAEN, T, A%k, RACONCHE
MER AL, A METSHEVLES %K L2, DT k%
E RS R TRERBIFRA LTI S 6 4B R ZEME 9-10 5%,
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P 9-10 HENERMITERESEIAER

9.3.2.2.6 HHHEAR

FAMHMPERAR S EEEBA RN, EHESHTHEE
B, REBGRA - FREAERMREER, FEHAESERLAE
ERA, REHHRPHBANRY LY, B—Mal g a3t
FREAHBBRETIZ.

HEAMBRFRMNTZRMESIERHIR, SEE. B
AEAGHBN—MEENE, EAHAERGRBE (NEER
B, BERYE) HBEMEAHBOERE, WELBE. HEMm.
Mg, RYBENSES, TAREANTHAETZHAESR MK
. OQUPAFEERENHS, Al TZHEHEREHK
BEAGK 2. 2km, EADHWE, P FERBEBEROES, T
PEAHM, ¥k, ERESHBBERE. OHUFEGHHHEE
HEMMEERNERHMTZ. QE7FRER, ERAEER, FF
EHbHE. ERHTRHFHEBEARN I LMERESLEZSH
ERAESRE, RHEEEUBTURAERE. AHEHH, AT
A, BR. R, 6k, AERKSEYESR ZNA.

HERETYE, REFBRENSEHENTRER WL AH
K%, BRSO ERLERR, BEHFE. BREANFE T LY
RFRE .
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AR LE R A 9-1147,

1 2 3 4 ] i)
SN Ay
‘F

M
—— 1

Bo-11 fFITZRESEA
TR A PRI 3 RRIFERIALER; 4 -WIRRIWE,
S—M A 6—/FAbM: T—FYH
HHRYNE &R 6 THIHR. OHAEHNEXRSE, Wy
R, HiRKE. f4k. BHENKAGEFNUREELEKEHE
OWIERH; OHME: OKRA,; @FJI%E; OWHEE.
FIRMGEARRTRBNME, BARIL. ZHEERMIEY
WHBKERR AN, NERRSAREAREMNE, R
HEME. KEGRNRTAORERES., RXKANEZBAHEK,
20 BEBE M R E R BN R AT

w,
C%-L——é%}{H—CH~CH—0{<:>*?4<:>{%{Hr£H mawoy#—c CH,

AT

140~150°C
%l&?ﬂl

II

i I ‘E
3, 3 6
‘—0 =0 =0

@ﬁ‘f

) x
n—:.%-—o-—
F

W
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4 B PR A G 2 R B R R P LB Y R B8 R — T B R A AR
Ay, HT 2R R ERREMEMHN, LFEHXNRE
BBEARML, HA S5 SR AR AR /) SE P REFITH B TR PR RE. AT
AR ARAT A B Mt AL B R AL, O B G AR B AL
B EREEWAE . AR TL, REMFERLA— R 2R HF
TERRAR . &% R RIS o L B 4 6 87 hr Bt 8B o 0 5 A
B, FEECRGEPERME B REES M ELY, HHEyH
BRBAERrthaE. Wi DSC A T RFBE AR T KRN
i B W R A B SRR, RN AR B M E AR KRR E R
A, HEELEEREEREREREER, BT RERFR
BT LM%, KEGEMsIEERLE 9-12,

35F

60 g0 100 120 140 160 180

Rig/c
(D—ZBERERE 100 P-16 L2z
) —Z R EREH IR 100 4 C Loy +P-16 0.2
(3 —Z I HREWRE 100 £ C 1.2 8,

EBEM. FFBREE 10C - min ', MRS,
B 9-12 7.4 4R B A0 B8 1k 5 i s S B Y
HAMHREEENEETEXRABERFNDBE (ILSS)
B, RAEERACEELEE, FBRTENFESHHEY
NSSHAAVERT. MERFERE - RAXERBELEN, &
EEHBERAZLRE, MZREERENELEDAERRS
ERL, BAMERRARATACYELNTIZRS, RMEIR
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ERmE R, RFAMNH ILSS; mAgaf S AnEs, REL
BESAWRE, Pt — P T A HREEBE, BT ERAE
BUEEEHSE, ARNTSZHEBMEBERNRELSS, EEGHH
HREEERERE, RAELEEE AR EERNRET R
HEHBEFE8RE (ME 136 SEM B, H448iiE 4 H
MEFERAERAILFRRMEIE, LRZEYSEERET2FH
& SBRARZEOELRAR; RARLREMLBEHELSH
BERE EAERMIROE, FRZEAMMEG EHEME, F54
PR AR ZEE KRB YIS .

(a) 4y (b) HiRiLreteabee
B S-13 REERALAENENES R REARERA™

BR—BRBRA I HEAY SR RATHMAE, ARsEELE
ERBRS LB LM AR mEL gt (LE
9-14, 0 9-15), BREFHEHMAT 0100 AOBE 55 R 1 B tEBE 51 F 2% 9-25,
AUENRSEMBT M ERLRBHORBE T, 7 1000 F
KSR R AL L B35, PR R DR E 9%,
RMHERERMHFERNEHBE., SFFRRE, BLWOE

¥ 0-25 REATHEIU I A BB A A0 0 FF A 08 00 B o B 55 0 )

BARH LK MU | IR M | MBRE [ HSEEE | BEERE
/MPa /Hz I2Y /MPs /MPa /% :

650 0, 375 90 1000 7 1950 1750 90
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8 9-15 RS SR Hir e 5 & #1 AP F 7 4 Bl o 1Y
fE k% B il 1 30 45 )
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B TP, BRI BT R, R rEka
W, BAGHTLESERMATERE”.

9.3.2.2.7 K Wi 5§ A% (Reaction Injection Molding,
RIM) #

RS RBUREREEHAKAEZ Y, EEAZHERER
REATZEE. KSR RERAPAHEPMAL E8EE 4
HALEY, HEFREMESESHBMRME. SEHRUARRZ
B EHRUMNEMRACERRARKENHERSY. MEMEHRE
RINE AR R R . WS B BR 20 42 60 AR TF R M -
REYHMITZ, REMEREERERK/Fm0E, BEErE
Mg, HAERMMT.,

RLOH3+ +R4C0OH3%% 4 200N—R"—NCO

l

1 | 0
i
—L—NH—R"—NH - (—0—R'—(> NH—R" NH—C—R—(—

AP R—~PO/EO(Propylene Oxide/Ethylene Oxide, 50 ~
100 80, —CH,—CH—CH-
NS

R— R8T, —fRd 2~6 MSITE R

e Oran -

ASCHBE, FREFHTHEN RIMAFEE, KRR TE
WME 9-16 FiR: WRMEAES»HEFERTDREN, %
HUMEERGEHE, THYHBOBHE, R EEEN
HBLE o — MR R 3B & & (Impingement Mixing head) #5%
MEE, FUNKRERE, BREFHEKRT 150~200 13 H,
BEHATATE, ERENHBDZRYSES, BoEEFRBHN
B, TREFHNUNEIRETASE, ERANERESK
R, BEH .

M RIMEHE, oW TE#TEaMENMmT, L—
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Mo RARNRITZARREM
1—¥E a4 A; 2—EES B 3—H#E 1—HH;
T 5—17E 6—WE: T S—HB

FpbeE S R (RRIM, Reinforced Structural Reaction In-
jection Molding), B—AMRNEHENEFHKRE (SRIM, Structural
Reaction Injection Molding)!*!!, RRIM &% RIM R . A4
BRPOETE, MAR—BR 5~20% (i) £4%4, M SRIM
MRIsER RS RIM A, RERERAKE HEE & R85
Rk (Preform), ¥ g B4 v & if B 57 (Spray-up). M IE
(Stamped) . £E# (Cut and Sew) IR (Fabrication) %77 ##
. BT SOR PE ST AR a0 P R, R TR RN T B R O
EAHMREILEE, ~BERARRELAN. B5SURFAH
g CREMT 65C) ¥,

9.3.2.2.8 HumA e

D EEKPTEM

BERBEYHMEYERKETEARBAHMBO T T,
BREEHHEE 0. 1~0. 7MPa, BEAES 2MPa, RERBHLE
—# ., CHEOTEA (B EMED ERE—-EBR, REHK
mEASARMES, EHEEERS, EdMBRERE L. BH

EEZ2AERBMmITSB A,
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RERBMNESE:. &ML, BREL, MARTZHEMEN
FRBYEER HBELWRHAER, FIESABHGAZMNT, HF
HHERW, BEERBEE B — AR, R 37 258 R
K, HFZAAERFRELR, FUHSEEFENE, KERY
ITZBHETHRE. MERY, RERNE.

O FHBRE THRAEEHZRAUEIEAWHEREHR
W—FTLTZHE, SEMIE. B 1A B & 5 a8 ek,
AMALER - EMEN, B8 L - BEEERTF0THY
V. BB TRBTES, 050, FEE CRBE, HE®
BMERNEE L. REE -EMNEHTHTEAL, BHH
m. MATFHARETHENNGSE: BERL. B4, 2 HIE.
Eoher, T, A, . MHLoEA ., SR\, 5.
WMENEFERER, KHBXXREE, RXAWE, #5045
B.ORHER. IR, AHHNRSE. FHREFNANEATR
AAHM. 5%, KiE. 8. BN, 78, 2B%, #aa4
B, MR E R RRER., EHARRZYN, —RER
HRLEMBEER. BERN-BRE R T =%,

a. WERE2S, FBAK. PET . PE. PP, PVCH,

b ME: WA, MRS, BT, LbHh. BB KE®
¥ XRBERERATE, BEERT, HEELEHHT. F4
RERFERER, —REABEATFSHEL (<80C) HFMR.

c WX RZHBKEHE, FTERMKEEBREE, B2
R EFH B A 2 /R — G H

@ BMMBRATLE IREFHRBEE, R2HHBE N
ML, BEANE 20 4 60 SERTFR T HH R M, HER
Bt . BB —BRERA RSN IR RS B R A
RESBINEMBE i, R B LMoy R TSI S8 U005, 3 e b o
B, SWE—-RBHONREKA L, #EA FRHRIRE—5RB
Z, RTPREAESEREANES, FLBRE. 25 ELRS
A RERR: EFRERFERNE 2414, FNSIRERELF
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R EME, i TRSRRAS RS ERY, R SA X KR
%, HHG Tk, iy, HERERAHHARMERER,
FRUUH R B, MAZXTZMRGEREBEER. XA
SR EH SRR AR, WA, KKiBE., RESHREES. &
B, OKAMBAE, MHRREREASFHRMERMER, HR
AIAAM, 6. K&, BH., BRWNSES. MEATESE
RKWEREMHEESE, HFTRHUBL, BTRESHE, BTR
BRAH ., —BHENTE0. 3~0.8Pa - s £6 .

QO REHRE HREMERREFEM “Z4HE” HEWEES
AMHH—BITE. UEAMEEEGRNBER AR, FEAN
BHEMT AT ZB TS, BESAENEERER
fa, B EMEE, REROYEEHIREKE, ERETHTEL. 4
ERBFER=MEX: ESHE. EASEERHE#R:.

(2) R AE R

BEARREHNN TR EN—fRB T, B8 FRE
P AR R S AN T

BEERMANTRHSA: REMBL. V4R, HENFRsE
A 35 R 18 16 17 L &F 4 4K B R 4R 46 B LA AT 18 ML 4 B R T 3 4 BB i
M .

BETZAEME 17 Bix, B BRMmE S8 88
B SMC U1 BR R R, BMABRMBAZ P, SMC it —RER
EHARENGO~TONZEFREGE, SEEFE - BRI GE~10)
mm s, FREERBOABEE. SEEF RN, SBE8H
ABEPMASERE Y, SERNGRK; MESBEEIS, &
FHRA—-BREERBTHR, A —FHEE, RAHPH SMC &
REBLRM, EERHUETR, IHRGEE, DHAETLTH
BH, WS EREANRE. 485, DHE—-ENEEFERE
AT #TEE., SHETERLE, TR, BliHS,

[t | e |- |~ 7p | ][0
Mo-17 WMETEIRTER
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9.3.3 BASKNMBERIUESHH (CFRTP)

9.3.3.1 BMALMBABRILSHFGEESL

AARBRIAMNEHIZETRYENY, AEEATEES,
WRZHE. BPW. BRELK., RE., B, HHE. FHRKE
HABS YR E: SR IHBA, MEMN. FEAGBE. FHM. ¥
B, BURLE. B 58255, Wi e a8 BmEwis
PAB AR RM TR,

BAEMBHEREENE. ORHERUM LR Mg
EHRR, MrEEs L. RYBEERF., fHERERKLS
REEERE; ORTERYSA MR, SatE. $Ak. A
U R R . BRI, X SHRREMES, HRELEH
U B S 2 vk FUTO I o PR RE R 3T PERE B4 . AT A4 0 B K
AR PR AT 25 R R Y BRI L2 & TE IR i B 47 4 1 SR PR 1 9B )
(Carbon Fiber Reinforced Thermal Plastics, CFRTP) #3 1 &
F TR BR M K (R A Tolk #4 8 Ril R B0 R

BRI R SRR A LT AHE,

O HEN EAEFRORNOEELEN, IEEEREER
H. WPAREREE . HBAER 2~3 U E, BRMKEN, M
VRENEWMEFERE.

QRIREUER. WAMKER/, EERBESEEN,
R, BEHTRERESHMMRTHENE.

® WEE, RHANER. RTELAFEALERGERRE
., B—EERN. MABRGPEEBEEFRIRE, BERRET
A, BEEETABRAEREE T AR THE,

@ RRTHBMIAERE. —FEHEHATHHERATERE K
HEF, B-EEARNT VNG FRE, ShTEE. St
BRI R RN BRAHETHE, TUAERGHERE
TL#E.

@ HB THE KGR, e tias. b TR %R
HeER . AT LIRFRPHEOMER, Re 580 KETR, A
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PR AEELHFE T 1LF.

© ELZHA2HMBRAH R/ KB, AT EE R
S, MERE . FRKREBEIEN X HRERFEENSE.

@ HTRAEMRFOAFMEE. WEFEBHETRRES
R SHEARGFWEERE. fUEHEE, ETEGEREZHZR
TIfE.

AL A RRRBCE L R BT — M R R IR Y &
WA, M T BB 0B R0 o BB . P,
RTARE MBI ERUR R SR, G Eta S S 2EYH
B, 2 9-26 F M I BT 4 5 B HE A7 4 CE IR IA] — MM, B R
MEGHBIERE LOZNNTED ., RIS RERT%E, £HR
WRAMREE LR B, (B8RRI T R BT 4 R
e, HAANBHEEE, FREURWEE Lh A BEEY. &
FAMYGETERAMG S EEETE, ANREBNTETEES
BAEBT, MAHRARSENP A BAMBOT ., PTRHE
M, MATFERAE, XMWRATERA. % 9-27 FH MRS i
BB,

B2 WMTHMMEBRUZARE 66 SR

# 7 ImA 30 wRE % mA 3o B Ry s
/g em™3 1.28 1.37
BB K/ 0.5 0.9
B/ Y 0.35 0.5
$u fh38 A A MPa 241 179
MBERK/ % 3~4 3
BT/ MPa 351 262
i/ GPa 20 9
AEERE/C 258 254
SHER/Wm K 1. 05 0.5
REEEEE/1070 . C) 2.0 3.2
HEEMER kg om ? 0.2 0. 31
PV HBRE 21000 12500
BEET 20 75

435



44

D. C. Rogers, E. (). Scott and D, M, Shuford. Proceedings of the 7" National

SAMPFE Technical Conference, 1375, 319

[2. . Rogers, E. () Scott and I, M, Shuford. Proceedings of the 8% National
SAMPE Technical Conference, 1976, 308

. M. Shuford. US Pat, No. 4, 471, 023

BRiE BEHA, 2001, 4, 27

FERE. BRE, £RT. REER, 2000, 5, 24

WIE, BB, FHMH LY, 1995, 5. 3

KRE. BAE PHHEIY. 1993, 4. 1

472





