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Figure 1 = Structure of poly (aryl ether sulfone ketone) containing phthalazinone moiety
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Figure 2 Structure of poly(phthalzinone biphenyl ether sulfone) (PPBES)
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Figure 3 Structure of poly(phthalazinone biphenyl ether sulfone ketone) (PPBESK)
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Figure 4 Fracture appearances SEM photographs of CF/PPESK (a). CF/PPESK/PES
(b) and CF/PPESK/PEI (¢) composites
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Table 1 The friction coefficient and wear rate of n-PPESK/PTFE blends with different PTFE content (in 500 N load)
mPPESK/PTFE (Y0 (wt)/ % (wt))

YRR
95/5 90/10 85/15 80/20 75/25
JEE iz Z 8 0. 20 0.18 0.17 0.15 0.14
BERIZR (X107 m®/N om) 26. 30 6.89 3.53 3.25 1. 80

XS RS EIIR GG T B A2 S AR TE  RITZE R S AORHEAT 0 5 i MU L RE A0 EE 452
YERE (AR R BOO AR Tt 2R, O T RATAR R4 AR HOR P 45 3 A i v T8 A2 5 BB} A 11 T 5
(4 PTFE BRETHESF ) SR TEHUN AR & 8 K RV X S SRR P PR RE R 2 m LA A 5 Tk —
BIRNIIT
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5 PTFE &K 5% (wt),15% (wt)Fi1 20% (wt) ) m PPESK/PTFE MEHERI KT SEM B
(abed 43512 520 (wt) . 1520 (wi) F 2096 (wt) se b ERFHOK)
Figure > SEM of worn surfaces of mPPESK/PTFE with various PTFE content
(a: 5 Yo(wt)s by c: 15 %o(wt)s d: 20 %o(wt))
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RO IR PERERCEE . 3R 2 FrR. B ARPR MR AT 107. SMPa, i i 3R A F] 16. 9kJ/m”, 25 i 5
JEKF] 125. 3MPa. 5 TK/PEEK & AR J12#PEREAS " ) (B LA W B A AR 3

R FRABEFNERESMENAZURILE

Table 2 Comparison of the effects of different coupling agent

PERE Untreated NDz-201 KH-550 KH-560
FLFBRJE (MPa) 81.3 82.4 107.5 94. 2
BRI (KI/m®) 11.6 16.9 15.6 16.6
2 i3 (MPa) 110. 3 124.7 125.3 123.5

£ . PPESK/TK=100/20; {515 2R EHEAY 120

2% 3 PPESK/TK FEmiR & FAY S HivhfE. PPESK/TK A 250°C T ft 25 iy 58 B 10 % B3 K #2230
7090, YRR S HPRHRAT I A0 B A HERE X S HIE R U S B R 3¢
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#3 PPESK/TK S &MEMNERNFMERE
Table 3 Mechanical Properties for PPESK/TK at high temperature

R/ C 23 150 200 220 250
Z3RE/ MPa 135. 2 124.1 111. 6 106. 0 90. 8
fReas/ % 100 91.76 82. 54 78. 37 69. 53

4 .S/K=280/20;PPESK/TK=100/20.

AHEF AR E R G L CaCOs (nano-CaCOs ) HENE] PPESK A, 3R I W L VT ik 45 T
PPESK/CaCOs H &KL 95 T CaCOs i S H AR I A0 FH Jy ik 0t &2 5 bR Ay S VBB B S, 45
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BT B T P RE BT RN R /N R 3 ) NDZ-201 15 50] 4b PR A 1 2 58 BE i TR AL PR
A, % CaCOs HITE D 4 Oy I, &2 G AORHRY B0 i 5 B2 A0 25 h 5 122 0 2 4 K. 43 75 I\ 85. 6MPa A1
126. IMPa #2725 %) 117. 2MPa F1 174. 5SMPa: ¥4 CaCOs HF0 &K 8 fy i, 5 SAPRHAY b 738 B 1k 51 5 K
M 17 4k)/m” S F) 22 4kJ/m”

5 BR4 K4 /PPESK Th k& o4tk

BRAKAT (CNT ) i B TT B — P S BRGE M, BARTE LAk B L4k 2 18], K EEn k%L
ok, BRACKEAE Y4k bRl R, NOB S ER R BE TS T % B R
B T LLAERE R BRYK AT SR PRI 28 00 N T R B4 B2 P AT 55 tho A i e R 30 e T 1Y B B AT
1E FABRGORAENE N 3 B R A SR PRI FE AN R 3R & ) SR ] 2 90K B AR R 7 C 2 US T — 2 /Y
BCR . AE 7 AR 7Y TAE, FELGE F SR TSR sk E Pabp 3 i, 1t 1 = YR e A0 R Fh TR
B} R R B S TR SR 00 P TRE BB 0 B R 468 . Li Bl 4Rl T 2 BRIk
H(MWNT)/PEEK & &R S YEREFITH BEVERE . 24 MWNT &80 300, 52 4 bkl B i i
fxE N 160MPa,

A1 R W HE B B 0 8 A 1814 MWNT/PPESK 880K BFE T 2 S bR #1485 751
PO S L K ra e e AN AR RED ) SRR IR L B AP B R RE L S A L
K HEA A — @ it . RS AR A 00 2 A A0RE i T IRGUR A e B h o B A S BOR 3
454 Fe AR S VR TR RO R A 00 E S bR, 4B & 800 30 (/50 . Sz
A FORIB AR B R NS E /3514 2. 4GPa Al 107. 6MPa, HARFHHEH & AF] 1. 0X10°Qecm ,

TEMELRY b, ASHFFR 20 DL & R 2SR 25 b — o iR oK e e T VR ReAL v . PR kv
BEINLL BRI R SR RS IR I RS A GOk AR B RE AL £ RE BRGNS A 45 R
niE 6 Frs,

XFER AL FE AN BEAL BCPE R BRACK A A TR AR T S5 RN 7 R, BRACIE A IR AR RE R THI
T, LT 2 AT AE s TR B REAURRGORE A s B B8 b, RS B RGN AR TE . FE 5 B & 153
B BECAR K MWNT-DHPZDA RIEARXT R, 455K, VA DHPZDA SiRgKE @ RR
(AR EAE D RS BEAERR KA 1 2T . 5 MWNT/PPESK & & MEHE HL . B BB AL 2 RERR AR A ] £ 1
MWNT-DHPZDA/PPESK & &b RHEA E 4T #) S H A B

FATX ORISR T BRIV AL BRRR AN K A E BEAL ECHERRGOK B 5 PPESK B & MR 14 RE. B8
R 2 B b e i e P BE 1 52 R R A, M BR GU R S B AE 0~ 120 (wi) BYSE Bl 9, MWNT-
DHPZDA/PPESK & A4 RIH L5 12 A B AR BE 5 BT & B A0 T 42 5, MUBRYERE I 058, 24
B RBCIRAERN IR G WK . B BB LA 00 AR AE BN T R0 2% 1D A0 B Mk ol T 3 e i S0 R 2R & )
Z AR HOARVEYE, XA R T8 &Y S Z [/ B 5%, Wi MWNT-DHPZDA/PPESK & &
FHEHE MWNT/PPESK RURLHREEE . 24 MWNT -DHPZDA &80 1% (wt) i, 5 A bk R i
M 1143 03] 1974MPa, $225 7 7220, Brpsm e N 61. 9 B g 102. 1MPa, $225 7 6596, ALanit.
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Figure 6 Schematic illustrations for synthesis procedures of functionalized MWNT
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Figure 8 Mechanical properties of MWNT-D HPZDA/PPESK and MWNT/PPESK composites

B S FPEREBRAE S B A I35, 24 MWNT -DHPZDA & 875 0. 5~2% (wt) #a36 Fl pY» MR B e
BH R (B AR S Y 107 Q eom FAREN10°Q eem, FEAE T 9 MEUESL, S ERAE & B R 220 (wi) I sl
RIEAMIFITERZ) 10° Qeem $8RJL. H MWNT-DHPZDA/PPESK & &8 ¥t MWNT/PPESK & & 41
REEA TR RFR R,

KA T O SRS KA AR A4S, S PPESK B AHI &R E &SR,
Xt 5 A RHE 8G Hz ™~ 18G Ha M B A el SRR PEIEF T3RAE . S5 SR80, ZESi e R R (O S IR A
TSRS EZ . AR TR R 0. 9Tmm , B & b Sphr I, SEHLRRE/PPESK H &4
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Recent Progress in Thermoplastic Composites Based
on Poly (aryl ether)s Containing Phthalazinone Moiety

LIU Cheng, JIAN Xi-gao"
(Liaoning Province Key Laboratory of Polymer Science and Engineering, Dalian 116024, China;
Liaoning High Performance Resin Engineering Research Center, Dalian 116024, China)

Abstract; Poly (aryl ether)s containing phthalazinone moiety are a series of high-temperature
thermoplastic resins with high performance developed by our group, and can be processed in a number
ways- They have many advantages including low cost, excellent mechanics properties at high
temperature, and good solubility, compared with traditional poly (aryl ether)s- This article briefly
introduces the recent progress in thermoplastic composites based on poly (aryl ether)s containing
phthalazinone moiety: such as glass fiber reinforced composites: carbon fiber reinforced composites:
powder reinforced composites, wearTesistant composites and functional composites- Moreover, the
chemical and physical modification of matrix resin, optimization of fillers, and design of manufacture
process for composites are also discussed- The thermoplastic composites have excellent comprehensive
performance, and have wide application prospects-

Key words: Phthalazinone; Poly (aryl ether); Composite; Thermoplastic resin



