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AXHRAETEBERN (DSC) #Tx 7T X& & 8 (PEEK) 4 & PEEK
ARG BRABRESMHF (APC-2) R L CIEARF AN R, £ 200—
315°CLE B HiE K AR EE X H#e) DSC 14 M T AAARME, B R#k
(il T, B0, 58848 KEE (T) A%; HEBARECEE T.)
Bk, LFRE T, %%k, Tn HEAEATR T, TARYRZERKLG
GafedahdfAt, & T, SEANELEIRGEZIELAXL, RBL
AR, T, 5 T, 2A28MLA, BXRREYTE, BT, 5 T. ¥4
BMEES T,=T, &AL, AL LEBAWA-F4EEL. &R, PEEK
fo APC-2 K M8 “FHBEL” SRARFTLEATARBGRYTELZRENG Y
W, S4dAEKEERK, K ROFHEET ALK, A ERZBMEE, £H
PR AW, BT A GELAE PEEK BEAKSALZELGER, BRE
 APC-2 &K # ¥ PEEK HA5Ekedly i & T4 PEEK K&,

%4 HTEAEBE (PEEK). PEEK-FRAEE SR A EREIER

REAREE (PEEK) 2—FFAlRa’ ER &Y, TEZRARERENEY Stk
EEMEIEEM . PEEK BySEHR4:

OO

MHEEZWTLIA N , PEEK WIERA M Hm#E, RIBARTEREE A 145C, BR
% 335°C, #E7E 200°C TREIEAY. RABNFOMAMLSN, PEEK WIEAFMRR
S g L UL AR A A SR AT O BEY . XKLL PEEK Wig& T
HRNTT AR AER, TETIEPLFE PEEK HERY A SRR,
XIS, WP PEEK AERBBRIEEEEREESHMHOMAREN K D, Blundell
SV X-EFHERRTHEREABMTEEZ AN B APC-2 |1 PEEK H g £ KI5
L ZIMU MR AGERE PEEK BRARBARERERMAR, MRERASSER PEEK
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S RNRTEMENE.  Youngchul Lee A1 Porter™ RYRF T RNIRZAMBHRL R BT
#EEEN PEEK HREARMEN. EN—ERXVE, RIOVRTBA & RE
PEEK RIFEGERNESBOREN, RAKRSFERENREMER PEEK &8 8
YEREIAMEMNT PEEK ZRIEOENE, FLARABRTELTmENE PEEK R
G,

EMTEBH ARNNT&GERERTEFEV SR PEEK MERGERES
MHRERENSRTEE, NZMETIRNEMpEER. ACERAZIEHER
A (DSC) Wrowrsest PEEK FMHEBRAGEE S APC-2 AM:RRIOR M B Xtk
KRR R URE—SEERAEN PEEK MIsERELRRKTZEENZM.

AR PEEK R PEEK WIS EARBIEESME APC-2 REEHH
EEFEMETL (CI) AFEG. 4 PEEK RENRFAEAK, EE 0.1mm,
APC-2 REEREABAMTEELSHE, ARAKEENEEBRAENEEREE S EN
66 % » 53 ERIRIERY 68 % HIE.

ABFZERH Perkin-Elmer /AT DSC-2C M E RE M E M PEEK FI APC-
2 RAFEL M EARRT &4 THEE LRGN /L. DSC BT &K% . TEXE
BERSEPTHRT. HR2E X A TRRE:

H,
H(l —a)
A, H ARBENERBED: H EXEEERANNSRERRGEE 1305/g;
REBFENERT SR,

ICI /A EJR MR FELE 20°C/ min ﬁmﬁéi?ﬁm%ﬁﬁ#@ mE 1 FroR. APC-2 iR
B —N 5 S EEE, KA T, =343.8°C, ] PEEK RENE=AHTEE: HHE
WHERE T, =146.2°C, XEREE T. = 1795Cc MEGRARBEE T. = 339.3C.
DL BB E R ICI AR PEEK RBERTERK, T APC-2 RABEHHE &
MR R,

fEWE PEEK F1 APC-2 RFFRUREREDIRT , B R RBM#ARZ 400°C (BT
RIEREE IS 396°CP)HRE 2 S 8iLLUERRABEEHENEELE PN ERTE.
KRB ER AL —160°C/ min FYEF A HE R ENERRE T.( > 270C), R HE
ROAREBE AT 0°C Bvk/K R ELL 160°C/ min AU E MAFIEENEREE T.(<270C),
# T. TEERLESHBARLCERERE. 55, MU 20°C/mn SFERENREER
HRE T. TEEERHFBAHRCHBREEZERIBEAELHE.
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LAXNEREEDB W
¥ PEEK M APC-2 BB LR S BAEREMN T, TERFBARLE 3055F
#17 DSC B3, ERWE 2 Jor. £ LR#RKLER, PEEK A APC-2 HEERY
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BEA F—%. £ DSC W FHIARMRAE: EREEEXHIAN/NRAEHAES
HEESRE T. FX, A T» ZnHEE; MAEARSEEXRHINRAES T, &
EmEN, AT, HrnHE&R. MET.H
WE, T, ERRAHEEEEHER, §E
THE, ToT-NEREX.5T. ZHH
RXEWME PR, £ T.=200C T4

E0HWE, FRRRNT.S5T.22 3

BHH20C., BET.HEA, T-5T.H

E/RB/N. 75 T, = 315°C TH#HLHE 30 4

GERAENT.ET.NT,.5T.NEHE :

(2% 10°C 4. ‘;ﬁi{i\‘sﬁﬁ, Ta % T ROEM | m 155 20 20 3 T
BN, WM T, HT 270cC i T, AREE T T

. MB1RELIVRERUER, ZET.= BE1 ICI AF#E PEEK 51 APC-2 BN DSC g
325°C TH#ALTE 30 4 40/5 PEEK B 1Y TGRS 2070/ min

DsC %é%hﬁlﬂiﬂ?’»——/l\‘%i%fﬁwé,ﬁﬁ APC-2 REENMH AT —/ 5 R ESERN—4p
Bl&. v
F1 T, % PEEK R APC-2 RBEH) Ta T, FMILRE X. EMW

PEEK, #, = 30(min) APC-2, ¢, = 30(min)
© S 5 X 5 S X«
200 218.5 338.5 0.29 221 343 0.32
240 256.5 337.5 0.32 256.5 343.5 0.35
270 285.2 337.5 0.33 285.5 314.8 0.36
300 310.7 339.9 0.34 310.8 344.8 0.43
305 317.1 342.8 0.33 315.1 345.5 0.43
310 320.1 342.5 0.32 319.6 345.9 0.40
315 324.9 344.8 0.28 325.1 347.4 0.39
325 - 346.5 0.27 335.1 350.6 0.33

PEEK 1 APC-2 RABE LR AL EBERGTHARITAES RS X _HF BRI &
(PET) poARTARE—F™". EHBEARERE T, MEA T, ZEBAN .45
REMNERESRETL, NREAOE—-FERNERS, BRI IBEE
TEIB KOS TR RIS I BT R AR A KE B & A 7E B K A8 k id . PEEK 71 APC-
2 RBERY T., WMREMHILSE T, TRARGCEN R EE—SERENERIERE
REA RS AEEAHNOTMBBMELEREXDY. BTE T. TERNATES
KPEEREEHEE T. (EEMETENZE, HEERERKE T, HAENES,MA,
EEARR . T, RRENHIRSEENEREERNELRRERERELBRE
RKLREBRMNYUEEN T, N, AGBEREMZEEMNEE, Bk, T. 4% T. (M.

BRIVBFFIN T, MT, 5T /FE, BIFTEEE 3., BhEfER T, =T, *
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90 150 210 270 330 390 %0 150 210 270 330 390
T(C) TCC)

B2 ERA T. TESHBARALE 30 H5/F PEEK 1 APC-2 HHK DSC sk
FriRsER 20°C/min; (3) PEEK; (b) APC-2; ATFE LiAKN T. H5I4:
200, 240, 270, 300, 305, 310, 315 FI325°C,
A. WH.EWELEMN T. THITBRARLEE K T, @H5T T.. ZBREN T. 5
T, ER¥EME. £ T.<270C K, T, JLFERE, XE T =270C &, T, AuEH
&, THESE 3 BRDIERN , APC-2 XMW T, &T PEEK REE. XEHEN APC-
2 AMP BRI ERTRERME PEEK WIEEANEGEREMRENER, BiS8E
MEETTE. RERSEHM% PEEK 1 APC-2 iﬁ#&%%@ﬁﬁ%ﬁ%éﬂﬂﬁ%ﬁ——ﬁm.
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B3 PEEKTMAPC2HAMMIT.M T, 5T.09%A& E4 PEEK fg APC-2 REMNLERABARE T,
BEFER: Tu=7T;—A—PEEK, T, —T,; —e— HERE X, WM
APC-2,Tp — T3 ~M—PEEK.T,, — Tc; —O—APC- EHBFIRKFE 2, = 30min;
2, Tp—T. —A—PEEK; —@—APC-2,

¥ ERELBSENE PEEK F1 APC-2 RABEMNEEAEM T. WX ZE E 4 5.
APC-2 RHRNEREHEET PEEK XM, XEFEN APC-2 REMMBRAAEETHE
A {g3¥ PEEK WEEEMASERENERY. £ 200—300°C pyiaEX®E ,PEEK 1 APC-2



3 1 E 4% AIENRBRBELARAEESME L BRTIHENR 341

&2 BARGENE X Te T, M1 X 2

PEEK APC-2
T, . T T H T Tw H
m =, X . X
o [ @ | @ | d C @ | o | die ‘
10 215.2 338.0 2.22 0.26 216.5 343.9 1.60 0.29
200 30 218.5 338.5 2.50 0.29 221.0 343.0 2.38 0.32
60 221.2 338.3 2.57 0.31 221.2 344.5 2.50 0.35
10 | 254.5 338.2 2.63 0.30 256.5 344.1 2.47 0.34
240 30 256.5 337.5 2.78 0.32 256.5 313.5 2.80 0.35
60 258.5 338.0 3.21 0.33 260.0 343.7 3.98 0.35
10 283.2 338.3 2.89 0.31 283.5 343.5 2.68 0.36
270 30 285.2 337.5 3.82 0.33 285.5 344.8 2.89 0.36
60 286.0 338.2 3.98 0.34 286.5 343.8 4.07 0.37
10 320.5 343.6 — 0.31 320.0 344.8 — 0.38
310 30 321.1 342.5 —_ 0.32 321.6 344.6 —_ 0.40
60 323.0 3#4.1 — 0.33, 322.5 345.9 . — 0.41

RENERELKHEES, WA 300—325C RREXEE, AFEAZERELETER. &
200—300°Cc WREXHE , PEEK S&REFFFRBE/LBDELLHRZR, Hik,
EXTMEEXRBEZHIR A 30 8. EFZRONE#E P EHERERK . ME . BE
BERIZEKERKNF B EEEERFS. BRS T. 5T 300C K, PEEK B4%
BEERE.FET/ILE/L oA R Wik EL R AR 30 04N, Rkt
KHAT 2., BEESE. AR EXRBE . ERERER.

2. # A0 TRBY (8] 0 R

¥ PEEK F1 APC-2 RiEFLIe B 7E 200, 240, 270 A1 310°C T4y BI5E K Hukd
FE 10,30 M 60 435k, H DSC ERHABIW T, . T.. FRE X, FRERIEHE H
5 T. MBI 2 WRAME 2 FUR. BEE RGEIELE K, PEEK fl APC-2
T, M H ¥E, L T. TERNARZER S EMERCERNENE R E—D 5wk,
HEEDLEMER. SREMEE T, JLFRZ « WEWH. AENEAERE X. IR
2 BOMT . BE 7. TR EES(LE 5), HEBZE 200—310°C P45 & AR 858 B i
WERCERN AIAEHBHERERE. FALWNE 2FNERETULI, & T.=
200°C F#&b# PEEK 1 APC-2 REERT, 2 M 10 S35HERZE 60 45t B T.,
&G 6 F14.7°C. 4 T, 2 240, 270 §1 310°C ff, @RS T PEEK F1 APC-2 &
B T, FrERkE&% 4 F13.5C, 28 M3C PRk 25 F25C, XERNGERER
ETHEHBRANERNEARTIERSE T ERNEAZENRE, Hit, BE . WK
K. ERRE T. TERNSAEBTRENZERANEMEER A, NS T, T kK
KLHBLT LR (L HLE.

3. et REFEEIZREm

ME 3 hE[DIFH , PEET f1 APC-2 RENRKEAMIEE T, SE8EET. >
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0.8 0.6
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B 5 PEEK 71 APC-2 REN r. HERE X. HEMW
(2) PEEK; (b)APC-2; —A—200°C; —B—240°C; —@-—270°C; —V¥—310C,

FIESMEA, AL |
T,=aT.,+ b (2)
FoRk. WE 1 2HFFIHE T A T, BRARQ), BitE/h2 FEMA, BEREY
PEEK A1 APC-2 iREERY @ 6 (8,555 1%E 3 PR, MIZERIMALRANK » E2%3
0.999 I . %%k 3 thFlhify e M 6 SBRAQ)RTH5
T,=T. (3)
FREEY SR TT—k T BH,EEE 3] PEEK 1 APC-2 REFIEGER &Y, £3
HESIH TEARSER PR ARG EAG TR RSB & ¢ PEEK Rl APC-2 i
REPERA". BRA, BERFIITENTE FEREHE SRR NEN. B
B ok b EE A AUEK > SR8 B SP4 B  Bh AR AR 3 LS SRR R e A .
“SEEHRTZ AR LR B A, SRR T. FRARERGREKTE
BEAX. BARCENEBE, SROR AR, AN ORE T, S, MiX
HEETLERKEN T. TRLOER, EREANEEERERMEREN T, TROER &
RIOSHE. EREG T. THRERARMBLAET,E T, AEESHEERK, Hik,
FTR(1) R AR o ¥ hE Hh BB RE KT RN T8 05 R AR G B A B RN

¥ 3 PEEK fI APC-2 BRI LEHTH o M 6 BHR“VEE R E

H TO

(min) 2 b v )

10 0.9541 24,94 0.9998 543.9

PEEK 30 0.9232 34,57 0.9998 450.1
60 0.8977 42,42 0.9997 414.7

10 0.9322 31.22 0.9998 460.+

APC-2 30 0.8999 41.10 0.9998 410.6
60 0.8866 45,47 0.9994 400.6

RIWMWFEREATE. TR, EHARDERGT, APC-2 BN & E AR
T PEEK R#E,X5 APC-2 RAFHEA4{R# PEEK WiEEAEEEREMBEXD.
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THE STUDY ON THERMAL BEHAVIOR OF POLY(ETHER-
ETHER-KETONE) (PEEK) AND ITS CARBON FIBER
COMPOSITES

H. Effect of Thermal History on Melting Behavior

WANG Wei, QI Zongneng QI Mingbi, XU Xiaonan and ZHENG Jun
(Instizure of Chemistry, Academia Sinica, Beijing) (Beijing Institute of Plastic Research, Beijing)

ABSTRACT

A study has been made of the effect of thermal history on melting behavior
of poly (ether-ether-ketone) (PEEK) and its carbon fiber composites (APC-2) by
using differential scanning calorimeter (DSC). The two samples crystallized and
annealed between 200 and 3159C from the rubbery state or from the melt state exhi-
bited a small endotherm peak (T, ) at approximate 10 to 20°C above the crystalliza-
tion and annealing temterature (7,) and a large endotherm peak (T ,) at 335 to 345°C.
The small endotherm peak was attributed to the melting and recrystallization of the
unperfect crystals formed at the 7.. The large endotherm peak was attributed to the
melting of the perfect crystals. The results of our study showed that the T, depe-
nded linearly on T,. The “thermodynamic equilibrium melting point” calculated acco-
rding to the literature which is defined by the intersection temperature of T, asa
function of T, with the T, = T, line. The results of our study demonstrated also
that carbon fiber in the composites has a strong effect of perfection on the crystals
of PEEK matrix, so that the melting point of composites is higher than that of
PEEK resin itself,

Key words PEEK, PEEK-carbon fiber comrposite, Thermalhistory, Melting be-
havior, Nucleating effect of carbon fiber





