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PEK-C, PES-C RIRF#EZHRMER (ATS)* HRPERMEREEN ALEHE
Fr&RRiBHt, PEK-C #1 PES-C Ry B4 5026 1.1 R 0.68, PEK-C 1 PES-C &
EMHBIETZRRMIETERERT 1,2-CRTEBMALE, £oEHK, A%
FEROEHIR LERABRFEET 12000 BT 48 /it & 340Cc ERBBEBES
PECREES, BEE S0 70MPa, LRDHIESER L, N E#HEDTE, PEK-C R
ATS/PEK-C FBHSLE 285°C Tk 30 4350, BAEE% 213°C; PES-C RHEAH
Bf1 ATS/PES-C BRRLE 320°C ks 30 44h, B KBB4 245°C; PEK-C/PES-C
1 PEC-C/PSF (WM AREPOXBHELHTEERMAR T, HERY, BA—RBRR
BARBA B AREURRENN LBEYHEEENER.

DSC 4 :

B K BERBZE Perkin-Elmer DSC-II BURZEXH# BRI L FEESHK T M 20¢/
min EEFRUEHELEFECHEEXN T, hRAC,, DB AH AR H &k R
Toe UEATRIEEER AC,m.
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1. o3B3 PEK-C fa0 PES-C g 7, R KW

B 1 fIE 2 4 51% PEK-C Rl PES-C B kG T, BB MLk, hFe
RETERBUT —RHEEORE, KBABRE DSC #E ERHRAELRES; HET,
DU RER K HBGR AREE R, T, IREHLAGNITARGEHB, ME1RE?2
AL EFRIGER AR ¢ K, T M, AH NEGEME X, HEBMREE (8 3 E
4), AN SR E BEREEIRDEERNOERSHaER, BB AT H R
BMRBRFIE. Sh5h, AC,... BFf ¢ FBSMTEM, REXPMIBHRBLIBES
XK. A AH~1/: {EESMETIRE PEK-C, PES-C & r— oo FEHHL AH,
#}Ly 2.57/g, AH 5 lgs R ERREEXR.

Tab. 1 Effect of the annealing time on glass transition of PEK-C

Aonct ing time T () T oas(C) AH(J[g) aCpnis (J/g+ C)
(] 227.6 231.6 0.33 0.563
5 228.9 233.4 0.50 0.669
15 228.7 233.4 1.17 0.896
30 230.0 235.2 1.26 0.863
72 230.3 235.8 1.76 1.043
120 230.2 236.4 2.13 1.390

melt condition: 285%C for 30min, annealing temperature: 213C
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Fig. 1 DSC scans of PEK-C annealed at Fig. 2 DSC scans of PES-C annealed at
213°C for the times indicated 245°C for the times indicated
Tab. 2 Effect of the annealing time on glass transition of PEK-C
A 1i i
P miny e T () T 4ex(C) aH(J/g) ACpnax (J/8+ C)
5 261.3 266.7 1.17 0.663
15 261.7 267.4 1.59 0.894
30 261.3 267.9 1.80 1.115
60 261.4 267.6 1.88 1.126
120 260.7 267.5 2.22 -
240 262.6 269.0 2.39 1.36

melt condition:320°C for 30min, annealing temperature:245C

2. hEEAN PES-C e T, #ENHEW

B 5 0RH&BRBEB (CB) Rghksr% (CF) ¥ PES-C HaM R E245CiB
K2 ANEHRERE T, RE LR, HERNE 3. MRATLERMEMIMASERIL S
BNE DR PES-C T, Tu. K& AH HEHBEM. MO TEIIURKSHT, B
AHERFERRYRESERYGIERB S HERBGHARORIAR, S K CB
R CF» PES-C Hy T, R AH L &N, iBA CB F1 CF 5 PES-C ZEHB/KYE LTMH
HfEATME] PES-C Z£ T, UTEERRENNBER. XREAMHBRZRENE
TR H AT 4 Rl O A BHE XY,

3. WX PEK-C.PES-C #B# T, RENES

(1) PEK-C/PES-C JtiBfR#&: K 624 PEK-C/PES-C(50/50) JLiR4iR K FEMAY
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Fig. 3 Enthalpy relaxation AH as a function of the anncaling time for
PEK-C anncaled at 213G
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Fig. 4 Enthalpy relaxation AH as a function of the annealing time for
PES-C annesled at 245C

Tab. 3 Effect of the annealing treatment on glass transition of PES-C composites

Sample T,(C) ac,(J/g-©) T 0ax(°C) aH(3/8)
PES-C 260.7 0.244 267.5 2.22
CF/PES-C(5%) 261.5 0.176 268.0 2.13
CF/PES-C(20%) 261.4 0.189 268.2 2.01
CB/PES-C(5%) 261.2 0.173 268.4 2.30
CB/PES-C(20%) 260.5 0.176 268.2 2.05

melt condition:320°C for 30min, annealing témperature:245°C, 2h CF: carbon fiber; CB:carbon
black

DSC #i%k. MBIRAIZERT A PEK-C f1 PES-C JB:XH:SHH BUBA B I KA Lh R, B
KEET, AR, XTHT, RANLEHOBEEFERTSE N W IE ., PEK-CH



1 J R %E%ﬂ:‘ﬂPEK-C\PES-CREE*.%HﬂH‘Jﬂﬁk?‘é&%\ﬁm%ﬁﬁﬁﬂ@%“ﬁ] 57

b
c
d
€
c
d
€ |
1 | t § 0 260 300
220 260 300 340 z 70
7(°C)
Fig. 5 DSC scans of PES-C composites annealed Fig. 6 DSC scans of PEK-C/PES-C =50/50
at 245°C for 2h blends annealed at different conditions
Filler content: a. 0; b. 209 carbon fiber; a) PEK-C ¢) PES-C; Melt condition:a) 285%C
c. 20% carbon black; d. 5%carbon fiber; for 30min, b) 285°C for 15min, c) 320°C for 15

e. 5% carbon black min, d,e) 320°C for 30min; Annealing condit-
. ion:a,b,c) 213°C for2h ;d,e)245°C for 2h

PES-C MyfL M E1RAM B LY PEK-C/PES-C(50/50) B KBEZAAAHE
HRATIHIAN T, &, BAEE(45C)F PEK-C T, 2L, PES-C T, ZF,

Tab. 4 Effect of the annealing treatment on glass transition of PEK-C blends

Melt condition Annealing condition T max
Sample temperature(°C) time(min) | temperature(°C) time(min) T,(°C) c)
PEK-C/PES-C(50/50) 320 30 245 2 232.9 | 238.8
232.9 239.4
320 13 213 2 254.6 | 260.5
232.3 238.7
285 15 213 z 255.3 | 263.0
PEK-C/PSF(50/50) 245 35 213 2 206.0
285 15 213 2 205.6
245 30 177 2 200.4
285 15 177 2 202.9
PSF 245 30 0 0 189.8 197.8
245 30 177 2 191.3 201.9

PES-C #y T, RS, EmPIBLL PEK-C HNES, ™ PEK-C H{UHRERRE.
iBKRE(213°C)FE PEK-C §y T, ZF,PEK-C B ER KA, T, G B8%, %R X
BEZEIRT PES-C iy T,, B NGIERE S48, PES-C 18/ T, K ¥ tb#& A m PEK-C
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MWHB. B—HE,R%E PEK-C/PES-C(50/50) 38kt 5 R B RAA 4 1E, H48 T,
ARBHEE (LF4), HiB X 2 /NFFE, PEK-C i T, (232—233°C) k4 PEK-C
BT, (230°C) #, PES-C iy T, (254—255C) kb4l PES-C f9 T, (261°C){E, %&HA
WHEZRAERE—~ENHEEEA.

PEK-C/PES-CItiB#Lhr L & —FIEPHANTRE LN, EHTWEE L LR
KEFHEER, WK T, EBRLADIH T,. XEETERE PEK-C M1 PES-C 4 F4#
B RERRNBENE, B SRAMEEX, ARTFENZAEESFAROEE.

(2) PEK-C/PSF #jEtk%: 5 PEK-C/PES-C(50/50) #BAAREME PEK-
C/PSF(50/50) LY k&N A KIE, £ DSC #E L{NE—A T, %5
BAE?), MAX—#ERGELRES, THBQNREELHkE 7E PSFR T, U TRE
(177°C)iBk, BY T, MW PSF I T, HEH5h, T4 PSF T, MLk, PEK-CHy
T, L FRBEE(213°C)iR K, $LiE¥ T, 1 PEK-C {9 T, 30, HILEWBRE R
=T, H{8(200-206°C)NTF PSF #y T, (191°C) fi PEK-C fy T, (230°C) >/, i
BEREEX T, THBEM.
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Fig. 7 DSC scans of PEK-C/PSF = 50/50 Fig. 8 DSC scans of ATS/PES-C = 50/50(a)

and ATS/PEK-C = 50/50 (b) blends
a) Melt at 320°C for 30min, annecaled

blends annealed at different conditions

a) PSF, £) PEK-C; Melt condition:s,b,e)
245°C for 30 min; c,d) 285°C for 15 min; at 245C for 489h; b) Melt at 285C
f) 285°%C tor 30min; Annealing condition: for 30min, annealed at 213°C for 276h;
a) 0; b,c) 177°C for 2h; d,e,f) 213°C for 2 b’) 2nd run for sample(b)

HEERERETA, AENRELRBRAEEEZHNETHEEAR. EEHEEAKR
REAS S FEHARAS S FRBEEREE, XENRLZB/RBAOERTA
HIEESE. BTRAESEOFASEHEARNEZLFRENEBER, BATHHE
TR RIENE L, & T, REHIAR K LR, NTEE 5N RO EA .

4. REERREDZREER (ATS) 3 PEK-C.PES-C iR HLAKNER
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ATS SETHBAMTHEMEYS, 5 PEK-C 1 PES-C HiRiABYHEAK
RLEBEARBHRERSH, BhBEWIFREEHRTENN & B OB TN,
& 8 4534 ATS/PEK-C 1 ATS/PES-C(50/50) 3LiB#nR kRESuiy DSC ghsk: ATS/
PEK-C /L FESLTE 285°C Fikk 30 250G T 2139C Bk 276 /hit, ATS/PES-C k[H
FERESRTE 320°C FkA 30 ST 245°C Bk 489 /i, RUfESsxt kKA ER K, 36
B#¥h PEK-C Rl PES-C H T, BT W REINELRE, H TR B L2k I, st
PEK-C 5 PES-C S REBR ALY 8, REHHRERTSPE. XEPARE ATS/
PEK-C f1 ATS/PES-C Eb I BHEABEERFKELERER, B ATS BUWHTER
WM& & ShEERERREEERSMNG, HH ATS BamERKE 7 8 /N F
PEK-C f1 PES-C 4B B, MTi*t PEK-C 1 PES-C Z& T, U TB AN TEEh
BRARAMEBIER, T CB f1 CF HEERUEHLIEH.
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EFFECTS OF PHYSICAL AGEING ON THE ENTHALPY REL-
AXATION CHARACTERISTICS OF GLASS TRANSITION
OF PEK-C, PES-C AND THEIR COMPOSITES

MAI Kancheng, ZENG Hanmin, ZHAN 3 Mingqiu

(Materials Science Institute, Zhongshan University, Guangzhou, Post code: 510275)

ABpsTrRACT

Effects of physical ageing on glass transition of phenolphthalein polyaryletherketone
(PEK-C), phenolphthalein polyarylethersulfone (PES-C) and their blends and composites have
been studied by differential scanning calorimetry (DSC). As the ageing time increases, the va-
lues of T, the peak temperature (T'ma), the peak height (ACs me) and enthalpy (AH) of the
enthalpy relaxation process increase, AH is proportional to lgt. The ageing behaviour remain-
ed unaffected by addition of carbon black and short carbon fiber, but reactive oligomer ace-
tylene-terminated sulfone (ATS) restricred the ageing process remarkably. It is easy *o deter-
mine the compability of multiphase systems by he physical ageing at temperature below Ty
The results show that PEK-C/PSF blend is a compatible system and PEK-C/PES-C is a par-
tially compatible system,

Key words Physical ageing, Enthalpy relaxation, Blending compatibility, Phenolph-
thalein polyaryletherketone, Phenolphthalein po yarylethersulfone





