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(APC-2) mtREH PEEK Mg 0£L k.

BILJLEE, % PEEK WRRZSHABERER AN RENTER. Dawson™ F1 Rueda
FWHRT PEEK WyRGEMMDTHY, 1A% PEEK 5XREE (PPO) MIE X i ik
(PPS) Hy4E R 45HgAEl. Peggy Cebe K1 Su-Don Hong™ FIFH#H#r HEEIR TIER
FAEER4&B T PEEK [U455 . Lovinger F1 Davis'® FHmE T B M= 4n T+
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PEEK HREAE: 0, R TG ks i PEEK mﬂﬁ%éﬁﬁﬂméﬁ, T MBS

E,%maﬁ:mu;%%mmm Youngchul Lee %1 Porter™ muwﬂwnga%am%% .
FEX PEEK &R EABMBMN. B8, B4 PEEK RINEE ks REH¥EEM
WRBE®RL. AXFAZTARKERN (DSC) #5 PEEK Hg &ﬁﬁﬁﬁé&’ﬁéﬁ
FHEAER &8 TR R, FI A Aviami HEPH4T PEEK FiE & MEIEES /1%
W, BB B THRAEEEN PEEK & A& KSR HnE.

AWK PEEX 1 APC-2 A hi#EE ICI AF4EM. PEEK R4 KRE
BB, E X 0.1mm, PEEK 5y 504
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R A Perkin-Elmer /3]y DSC-2C R 7RI Hy B #0525 5 R rh iR BE R IS 119
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HLE SRR R N#E] 400°C (PEEK M 224 395°CH7) HER#F 2 4781, Mt RERI
IR ARERRERRIRENEREE N TIEBRGE SOEESERSR, X T, %%
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T 1000°C/min”, Kk, B W TE 400°C ¥ 2 40 R Rk Tokok e, B35
T EXAEE. REEREFRIEEHESERE. B 1FR% 308 F PEEK #
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300C0<T,<325C ;—0O—PEEK, 155C<T.<170%G

%1 PEEK Fi APC2 RN 7. FEBLER N ‘s
B LS BRI fans FUER BRI X.(faws) [ X.(20)

? max T Xc<°°) X:(’mx) :

R T,
L ) @) | (w (20
314 - 12.8 34 . 0.39
PEEK 312 7.6 34 0.39
308 ‘ 3.8 34 0.39.
306 ‘ 3.3 34 1 0.40
? 323 "15.4 45 0.49
319 7.7 40 0.47
APC-2 ‘ 317 L. s 40 0.43
315 4.7 40 0.43
313 2.5 40 0.43
165 1.7 15 0.45
PEEK 164 | 2.1 16 0.43 |
162 ‘ 47 15 0.49"
160 8.6 13 0.:47
164 1.5« 18 0.41
163 2.0 18 0.47
APC-2 162 2.9 . 18 0.47
‘ : ‘ 161 Cun 3.6 R S 1 0.42
A s b s S 1o - C. wo1s. L 047
SREAHETHOMENERZEN APC-2 RBEENMHFHTHENERE. TRETRESR

EREMBLEROFAHT, PEEK RENBHERE X.(co) BT APC-2 ARG,
TiH, EMEXARMNEFENEE. W& 1 PETLHL, PEEK REERERMN
tow KT APC-2 BB tuw. WARLEREE T PEEK A APC-2 BB ton 5



260 o o TR e F %?ﬁ ' “ 19'89l£F—‘

T, ﬁEE 3Eﬂ%§“@2¢ f&iﬁs %i@&ﬁﬁ%ﬁ% %#_‘F: APC-2 é’g Frax %/j\a: PEEK Eg’
‘ﬁﬁﬁﬁ&%ﬁ%%%ﬁﬁ%%%#T.UL%%%%@%%:U)ﬁﬁ%iﬁ%ﬁﬁ

1E-

Xo(t)/ Xeloo)
&
(3]

(a)

25

B
§ 0,55
ok (b}
| 1 L 1
0 5 10 15 20 23

A3 EARRETERZEN PEEK fi APC-2 WHEH X.()/X.(0) EHHE¥ER
a.PEEK, T (C)—a—314; —0—312;— 0—308; —a—160; —e@—162; —m—164;
b:APC-2;T (C) —A—323; —0—317; —0—313; —a—157; —e@—161; —m—163

¥ PEEK MiSEt#—SEE0ER; (2) BA%EEMAS £ PEEK WIS GhEE
HE TR AOE .

EABEETFERSESN PEEK 71 APC-2 REERES L 5 N IS (kAo 3 2 fu
3FR. ERERMEBET APC-2 R BB L EHENFAZAHERTESE PEEK &
BERER. TIDLE Aviami HREPROHT PEEK 1 APC-2 RHEHEXN & 8 ERENEIZE L
sl %% %&. Avrami HREMT:

X.(6)/X(c0) =1 — exp(—ks") (3a)
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In (1 — X))/ X.(0)) = —ks" (3b)
Kehn £ Avrami REESRENBNEGE KR RER; RESERHHERENE
Fgfk A KR E A XTI, B log[—In(1 — X.(1)/X.(0))] Elogr fEHE, & RE
Avrami $83( 7 RUEEHE Bk, w4 FR. ALUEH, lg[—1n(l — X.()/X.(0))]
5 logs B4 b BEE%E R . PEEK KBRS BE N, RS REEENE, X5 TK
HERAEXY, MFE 1 HAHARETLTENE fo. HERIMEESS & # F PEEK
RIS ERE X, (tn) FHESBI% 13.3% F6.8%, MIEMREREAET APC-2y
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‘ ;MA log[—ln(l — (t)/Xc(OO))]‘ 5 log BRERAR B BT KRB Avrami F5 3
» FIEEE &, W% 2 FoR. PEEK RgH » IS BT APC-289, £ APC-2 £ 2
MR BRAEEERE TEARIBNERTA. £ 300°C <T. <325 X[HEE, PEEK
F APC-2 By Avraml ?Eﬁﬁﬁj{ﬁ%%u% 7= 50 iﬂi’: 5. 7F 155C < T, <170°Cc_X
[fJE, PEEK A1 APC-2 Hy Avrami $SBCPHIENISEI% 7 — 3.9 F12.3, Enﬁaaa
%&4F, PEEK f§ #—=5.0, Easﬁiff*’]iﬁﬂfztaa'%ﬁk (solid sheaf)™, CEkFHIELZ
W ICI AFR PEEK & BEREH™. ERBETREFERSREKAN Avrami 4
HiE. i%%—’%ﬁﬁ[l3]¢ﬁﬁﬁﬁbﬂ??ﬁﬁﬁ§ﬁﬁﬂﬁ Avrami ?%ﬁt%ﬂﬁﬁﬁ&%——ﬁz Z
RRERFHET PEEK #0 7 WNE 3.9, lﬂ%ﬁiﬁﬁlmﬁﬁ%&nm%%mﬁﬁtﬁﬁﬁﬁ :
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ﬁ@*ﬁﬁi#ﬁﬁ?ﬁ’tﬁéﬁkmﬁi RIS YE A TH RS, WL, PEEK Eﬁaaﬁi**ﬁ&"%ﬁjm
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KiE RS ARgE, EZSRZRENREN.
E2 M Aveami FERBHSHE ML EHUEKRGIHEE fon
wnoB T ) n k(s™) aa(min)
318, 5.2 5.2% 1071 13.2
PEEK 212 5:1 - 1.1%107 8.3
308 4.9 i 1.4x10-12 4z
306 4.7 8.0X 107 3.6
323 3.4 1.4% 10" 15.5
319 3.8 9.4% 10~ 8.0
APC-2 317 3.5 1.4%10°7 /6.0
315 3.5 3.4%10-° 4.9
313 3.1 8.6% 1079 2.8
165 3.4 7.5% 16~ 1.8
PEEK 164 3.4 3.4% 1078 2.3
162 3.9 1.5% 1071 4.9
160 4,7 9.9X 1014 9.0
164 2.2 2.5% 10~ 1.5
163 2.2 1.4% 1075 2.0
APC-2 162 2.7 7.2X 107 2.9
161 2.4 1,8% 10 3.7
157 2.1 8.6% 1077 10.1
a: MRGIUH rpax. »
B’ Y =X@/X(0), RARQGa)H,H Y=1— exp(—4z") (%)
KRB Y X ¢ KBRS FHS EY /=0, 20 = [ — 1/nk] )

BRG)REE tnee EFITH 2 9, 5% 1 FIHHTRHZEER—B. MR
Bt o o R BREORE T bes 18, IR GRS 7 ERHE tmae. MK 3 FLUEH

#®3 - MK 5 HHE foee 52 WK XA

"max(min)
5%10-1% 5% 10-12 5% 10-¢
7
2 1.67% 10 5.27% 10° 52.7
3 3.95% 10° 85.0 3.95
4 1.84X 102 . 10.4 1.04
5 $29.0 2.90 0.45-

7 RERRARAET, 7 EBK fn BT » EHRARRET, L EBK tn. B/ AL,
APC-2 EAMMOBRIELERME L ERRTM 1. BN, BESRSBEAEL
SB,BAFEITERAR: k" = kexp (—AE/RT) |
KRif, L RSEELXNABRT, oF BEMENRESBSEEH. W& 2

(6)
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JERR1G PEEK 1 APC-2 SR BAITELEE. MM ithss RIS, PEEK FI APC-2 i
TEALRESI AUy 532.1 A1 444.2KJ /mol, T MMRIBA LS 5 B9 15 6 88 T 43 B %% 531.7 A1
432.5KJ/mol, - W[}, APC-2 A PEEK %fi%%ﬂkﬁ&tbf@ PEEK #Rgiy/N, K
5T 45, X S E RIS R —%.
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THE STUDY ON KINETICS DURING ISOTHERMAL CRYSTA-
LLIZATION OF POLY(ETHER-ETHER-KETONE) (PEEK)
AND ITS CARBON FIBER COMPOSITE

Q1 Mingbi, XU Xiaonan, ZHENG:Jun WANG Wei and QI Zongneng

(Beiiing of Plasiis Research Inmsiitute, -Beijing) (Institute of Chemistry, Academia Sinica, Beijing)
ABSTRACT

A siudy has been made of the crystallization behavior of poly(ether-ether-ketone), PEEK,
and the matrix of its carbon fiber composite, APC-2, under isothermal crystallization con-
ditions. A differential scanning calorimeter, DSC, was used to monitor the energetics of the
crystallization process from the melt and from the rubbery amorphous state. The Avrami
equation was used to analyze the kinetics of isothermal crystallization of PEEK and APC-2.
The mean Avrami exponents, #, for PEEK are 5.0 and 3.9 for the crystallization process from
the melt and from the rubbery amorphous state, respectively, while APC-2 are 3.5 and 2.3
on the same conditions. The activation energizs for PEEK are 532.1 KJ/mol for crystalliza-
tion from the melt and 531.7 KJ/mol for crystallization from the rubbery amorphous state,
while APC-2 are 444.2 and 432.5 KJ/mol on the same conditions. The results of our studies
show that the surface of carbon fiber of APC-2 samples has strong effect of nucleating
agent on the crystallization of PEEK matrix, and decreases the activation energies of crystal-
lization process of PEEK matrix, so that the crystallization rate and the degree of crystalliza-

tion of PEEK matrix are increased.
Key words PEEK, PEEK-carbon fiber composites, Isothermal crystallization kineties,

Nucleating effect of carbon fiber





