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ABSTRACT Polyetherimide (PEI) was used to improve the brittleness of bisphenol A dicyanate—
epoxy novolac resin blends. Inclusion of 15% PEIl led to a 115% (mass fraction) increase of the
fracture toughness (Kic) and slight increase in flexural strength with retention in flexural modulus
compared to those of the unmodified cured blends. The microstrucures of the modified resins were
examined by scanning electron microscopy and dynamic viscoelastic analysis. It was observed that
the dichloromethane absorption of the modified resin with co—continuous phases structure increased
significantly compared to the unmodified cured blends. The toughening improvement and the solvent
resistance properties were correlated to the morphology of the modified blends. The cure schedules had
no practical influence on the fracture toughness and morphologies of the blend incorporating 10% PEI
modifier.
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LIS FWE A — R ARESRYM S  AroCy B-10, #5479 C. AT 99.5%; LAMBIFARE
gy S F-44, 3FFE{H 0.47mol FRE X /100g #fE; PEI #9585 4 Ultem 1000, %397 & 12000,
EH4 T 30000, £48#E%0k 2.5. ¥ PEL MHBRE - FERERY S HIE T AP, ¥
HTIRE. 75 80 CEMAMMEH. ERETHEZHS 1 h, MRS BHIAHRIEREABRESR
BeR A AP TEAMSE L. R EEA S P RREE 5T REY RN 2(RF F5),
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Table 1 Cure technics of the toughened blends

G H I J K
degassing temperature 110~120 C 110~120 C 110~120 C 110~120 C 130~140 C
gel temperature 120 C 140 C 160 C 180 C 180 C
solidifying 120 C /16h 140 C /10h
temperature/time +180 C /th 4180 C /1h 160 C /4h 180 C /1h 180 C /1h
Post solidifying
temperature/time 230 C /2h 230 C /2h 230 C /2h 230 C /2h 230 C /2h
Decreasing rate
fortemperature 1 C /min 1 C /min 1 C /min 1 C /min 1 C /min

DMA X7 TA DMA2980 {48 F#77. iXBER A 25mmx 7Tmmx 1.5mm, SR F SR H % i
#. HiE ¥ 10 Hz, A 5 C /min AYFHEEREMN 30 CHE 350 C. HREFRTHWE. B
W4, Al HITACHI S-550 e 7 B BN E T 5. A LIEW KOG R T HXEIIEaY #8,
AL BB SR T T RS, £ 08 ASTM E399 e, RAGR O =Sl ite. B
% 1.3 mm/min. BRHHE Kic T8 [10). ZiitkaEMiX28 ASTM D790 7M. KRS
% 60 mmx12 mmx3 mm, MNEEZE K 1.28 mm/min, BN 48 mm. FFHEREMIRIIEH A B
Shimadzu AG-T FEeFEHARB I E#F. R-H£4% 15 mmx25 mmx3 mm §J[E ki i F 105 C T4
th BESHET EHRBURRE. REMRE BT 2 PRES, A ARIRE RIFE 25 mm. HFE—&
A B R AR IE T, E R LAERREE RE. RIEREREL 1 min.
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7. ERENNEAERERGETTLUE S (F 4f # 4g), FooayERG S HHL S BT PEI f95%
FRER U BAHFE B REEREY (REFMARSYNEEHR). FSPES) dyBin 2
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Fig.4 Effects of concentration of PEI on morphologies of dicyanate/epoxy novolac blends (a) 0; (b)

il

15%, J; (c) 10%, J; (d)15%, K; (e) 20%,K; (f) 5, J; (8)10%, J; (h)15%, K; (i) 20%, K “ J,
expresses the type of technics (in table 1)
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Fig.5 Effects of cure schedules on morphologies of dicyanate/epoxy/polyetherimide ternary blends
(concentration of PEI10%), (a) G; (b) H; (c) I “ G, H,I,J " expresses the type of technics (in

table 1)

NRLARE) 7 B B — 2,
2.3 HPHR

MIE 6 FTLAE . % PEI &5/ T 10% B RRMIE. (B4 PELLT) 15% B, Wraas
WIMEJFERA) 2.16 fF. % 1.45MPa-m®®. X—@MERERM T LR A% Hey 2k, B PEI (&Y
15% B T BA SR ELETR S EN L SR WML (semi-IPN) 254, #HIMEAk# . PEL &
KUNT 15% BHEIVER (LA B, TER semi-IPN g R K GEMMEAI & 4. 4 PEl & kit —45H

E] 20% B, PR

Fracture toughness/MPq-m 05

Fig.6

200

150+

1.00

0.50

g

0 10 20
PE!I content / 9,

PEI &8 5BLEE / A RAE / REEELT R
Z=ICIHIR b R A S

Fracture toughness of dicyanate /epoxy
/polyetherimide ternary blends

REEBE TR FI 3R WA B8R 5 H A A ms U B9 s0R AR

180
3 ,///, b
o [P
a 120+ .77
g 120 s
? i ——F5PEIS
v ~..~FSPEN0J
»n 60 —-—F5PEI15K
— — F5PEI20K
o 1 L 1 1 L L
6 8 10
Stroke / mm

B 7 (Bl / HENE / REBIR=CRY
IR 77 — DL EE 4

Fig.7 Stress-stroke curves of dicyanate /epoxy
/polyetherimide ternary blends
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Fig.8 Flexural properties of dicyanate /epoxy
/polyetherimide ternary blends
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