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Abstract: Ethylidene norbornene (ENB) and its blends with endo-dicyclopentadiene (endo-DCPD) were prepared and
reacted via the ring-opening metathesis polymerization (ROMP) reaction with the 1% and 2™ generation Grubbs' catalysts.
Dynamic exothermic behaviors during ROMP and tensile properties after ROMP were evaluated using a differential scan-
ning calorimeter (DSC) and a universal testing machine (UTM) for the samples, respectively. It revealed that the ROMP
rate was accelerated with the less contents of endo-DCPD and under the 2™ generation catalyst. Also, the addition of
endo-DCPD and the 1* generation catalyst resulted in higher tensile modulus and strength but lower toughness. Gel frac-
tion measurement and fracture surface observation were made to understand the tensile properties.

Keywords: ethylidene norbornene, endo-dicyclopentadiene, blend, DSC, UTM.
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Figure 1. ROMP schemes of endo-dicyclopentadiene (endo-DCPD)
and 5-ethylidene-2-norbornene (ENB).
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Table 1. Morphologies of (a) As-received and (b) Recrystallized

Grubbs' Catalysts and (c¢) Their Chemical Structures

2™ Generation
catalyst

I1** Generation
catalyst

Table 2. Compositions of Samples Used in This Work

Sample ENB endo-DCPD  Catalyst (phr)
ENB 100 0 0.05
E3D1 75 25 0.1
EIDI 50 50 0.15

AZTt. Endo-DCPDe] & F7MA1Fel wet Fulje] 48 5
7MA1Z1 ol endo-DCPD7} ¥-3-0] =] ENBS} 5U3+ %
< A7 A= AUE vkgo] askA] 949k7] wiitoltt.
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Figure 2. Brass mold to produce specimens for tensile test.
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Figure 3. DSC curves for cured samples initiated by (a) the 1%; (b)
2" generation catalysts.
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Table 3. Onset (T, and Peak Temperature of Cure (7,) and
Total Exothermic Heat of Reaction (AH) for Samples under
Different Catalysts

T;)nset (OC) Tp (OC) AH (J / g)
Sample
1 st 2nd 1 st 2nd 1 st 2nd
ENB -9.8 29.8 349 37.8 461 499

E3D1 0.8 36.6 39.7 43.0 475 482
E1D1 10.1 49.0 42.7 53.8 407 452
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Figure 4. Stress-strain curves for cured samples initiated by (a) the
1%; (b) 2™ generation catalysts.
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Figure 5. Comparison of (a) tensile modulus; (b) tensile strength; (c) elongation at break; (d) toughness from stress-strain curves for cured

samples initiated by the 1% and 2" generation catalysts.
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Figure 6. Gel fraction vs. time for cured samples initiated by (a) the
1 generation; (b) 2™ generation catalysts.
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Figure 7. FE-SEM images of the fractured surfaces for cured (a)
ENB; (b) E3D1; (c) EIDI initiated by the 1% and 2™ generation
Grubbs' catalysts (Magnification: x400).
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Figure 8. TGA thermographs of cured samples initiated by (a) the
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