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Abstract : In order to improve the mechanical properties and fracture toughness of HPT 1071/DDS system,
poly(aryl etherimide) (PEI) was incorporated in the resin system. In HPT 1071/DDS system, mechanical proper-
ties of cured epoxy resins were not strongly dependent on the concentration of DDS curing agent strongly.
In the case of HPT 1071/DDS/PEI system, the fracture toughness and flexural properties of epoxy resins
increased with increasing the concentration of PEI. SEM micrographs of cured epoxy resin indicated that the
phase separation occured at the low concentration of PEI in this system. In addition, investigation of the relation-
ship between mechanical properties and the morphology of modifed epoxy resin was undertaken in HPT 1071
/DDS/PEI system.
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UL EREAL 547171 flsl, #Z Shell Chemi-
9]&l EPON HPT™ 1071 o ZA] FA& )
wrahgl o 25~291.
upe}r] B Ao A ey A 22 EPON HP-
T™ 1071 & W&Z oy Al DDS & stz A
Hated, o] FARACN FAR L FHAA £ HHLE
A7bAA 384181 Poly (aryl etherimide) (PED) & &=
Qshe], PEI gtgol w2 2] FshEo] wEZ X 9
N\AE Q- wAe dFE LEGFAT
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2.1. A8 N=
2. 1. 1. OIEAl x| X Hatx|
¥ AFol A A8 EPON HPTmy 1071(°l 3t HPT

1071 01%*] 4 A% Shell Chemical Aol 4] A&k
stom, A9 3}8HS N, N, N, N'-tetraglyci-
dyl-o, o'-bis(4-aminophenyl)-p-diisopropylbenzene ©]
t}. HPT 1071 9] 71¥ 4L Table 1°, 387x
2.2 Fig. 1o e ith. Diaminodiphenyl sulfone
(°]3} DDS) 7434+ Ciba Geigy A} Hardner HT 976
& AMgstden, DDS 9 7I1EEAE Table 19,
s}t #2212 Fig 19 =AlatqTh

2.1. 2. & Jas n=EX
of| Z A 22]9] Q13 S A E E 4 S 2 General
Electric AF2] 33t EAFaFo] 20,000 %1 poly (aryl

etherimide) (¢)3} PEIL, %9 : ULTEM 1000) & A}
f3lg o, o]¢ 38t 24L& Fig 19 2AISE T
7B AL Table 2ol Jelligich.

Table 1. Typical Properties of EPON HPT 1071 and
DDS Curing Agent.

Resin Curing agent

Physical form Dark crystalline solid
Epoxy equivalent weight |150~170

Melting point* 50 C 175~176 C
Melting viscosity(110C) |18~22 poise(Brook field)

Glass transition 22.8C (DSC)
temperature

Equivalent weight/ 61.6

active hydrogen
* ASTM D3461, Mettler, 1C /min
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Fig. 1. The molecular structure of EPON HPT™

1071, DDS curing agent and poly (aryl etheri-
mide).

Table 2. Typical Properties of Poly (aryl etherimide).

Molecular Weight 20,000

Tensile Strength [MPal 104.88

Flexural Modulus [GPa] 33

Flexural Strength [MPa] 150

Fracture Energy [k]/m*] 2.5
* ULTEM 1000
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Fig. 2. Mixing apparatus for HPT 1071/DDS/PEI sy-
stem.
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Fig. 3. Specimen dimension for the fracture tough-
ness (A) and flexural properties measureme-
nts (B).
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Table 3. Mechanical Properties of HPT 1071/DDS

System.

Mechanical Properties HD1 | HD2 | HD3
Fracture ToughnessLMPam®®] | 0.69 | 0.70 | 0.70
Fracture Energy(kJ/m*] 0.074/ 0.075] 0.075
Flexural Strengthl MPa] 115 115 (114
Flexural Modulus{ GPal 389 | 391 | 392
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. 4. Fracture toughness as a function of PEI con-
centration for HD3/PEI system.
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Fig. 5. Scanning Electron Micrographs of HD3/PEI system as a function of PEI concentration : (A)
Control (B) 1.25 wt% (C) 25 wt% (D) 50 wt% and (E) 10 wt%.
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