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Fig.5 DSC curve of BZ-BPA during curing
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Table 1 Dynamic curing reaction parameters of BZ-BPA

5 P 55—

(Cmin~") T./C T,/ T/C +/min T./C T/ T/C +/min
5 190. 5 210.5 224.8 6.8 248.5 256. 6 266. 2 3.6
10 204. 6 225.1 239.9 3.5 262.5 273.3 287.2 2.5
15 212.2 233.1 247.9 2.4 273.9 284.5 298.0 1.7
20 219.6 239.1 253.9 1.7 281.6 292.0 305.8 1.3
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Table 2 Kinetic parameters of curing reaction of BZ-BPA

TR . RIE 7 E/
ko H& N .
WAL BR (kJ-mol™!)
Wi—IK  y= —27.426x +38.838  0.996  228.31
Kissinger
T y= —10.581x+9.044  0.941 87.97
B y=-28.54x+53.49  1.000  225.98
Ozawa

B y=-11.674x+23.652  0.946 92.26
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Fig. 10  Fitting lines of Ozawa method
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2 h J5,QF/BZ-BPA & G A EHYZ MR 614. 5
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Flexural strength and interlaminar shear strength of

the QF/BZ—-BPA composite at room temperature
and after thermal aging at 400 °C for 2 h
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Fig. 13 DMA curves of the QF/BZ—-BPA composite
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Fig. 14 Mass loss curve of the QF/BZ—-BPA composite
thermally oxidized in air at 400 C
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196.

Curing behavior and properties of a benzoxazine resin containing
cyano and acetylene groups

LI ZeYu' WANG ZhiDe> ZHOU Quan'”

(1. Key Laboratory of Specially Functional Polymer Materials and Related Technology of Ministry of Education,
School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237 ;
2. Beijing Aviation Materials Research Institute, Beijing 100095, China)

Abstract: A cyano- and ethynyl-containing benzoxazine resin ( BZ-BPA) has been prepared from 4-aminophe-
noxyphthalonitrile (BZN) , m-aminophenylacetylene ( APA) and paraformaldehyde. The curing behavior of BZ —
BPA was analyzed by differential scanning calorimetry (DSC) , Fourier transform infrared spectroscopy ( FT-IR)
and thermogravimetric analysis (TGA). There are two exothermic peaks (225 °C and 274 °C) in the curing process
of BZ-BPA. The temperature of 5% thermal weight loss (T,5) of BZ-BPA cured in nitrogen is 502. 6 °C, and the
residual mass rate at 800 C is 79. 8% . T in air is 506. 0 C , and the residual mass rate at 800 °C is 29. 6% . The
apparent activation energies of the two curing reactions were obtained by the Kissinger method: E, =228.31 kJ/
mol, and E, =87.97 kJ/mol. The apparent activation energies were also obtained by the Ozawa method: E, =
225.98 kJ/mol, E, =92.26 k]/mol. The curing process is close to a first-order reaction. The mechanical and ther-
mal properties of quartz fiber-reinforced BZ —BPA composites ( QF/BZ—-BPA) were investigated. The glass transi-
tion temperature (T,) of QF/BZ~BPA is 476 °C. At room temperature, the flexural strength is 764.2 MPa, and
the interlaminar shear strength is 57. 3 MPa. After heat treatment at 400 °C for 2 h, the flexural strength was 614. 5
MPa and the interlaminar shear strength was 38. 1 MPa. After heat treatment at 400 °C for 10 h, the mass loss was
only 2.4% . The above results indicate that the BZ—BPA composites have excellent mechanical properties and heat
resistance.

Key words: ethynyl; cyano; benzoxazine resin; curing behavior; heat resistance
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