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Table 1  SB blending resins with different proportions

FE m(PSA): m(A-PBZ)
SB-1 501
SB-2 5:2
SB-3 5:3
SB-4 5:4
SB-5 5:5
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Table 2 DSC data for SB-2 at different heating rates

B/(°C+min~") T./C T,/C T./C t/min
5 204 224 235.5 6.3
10 211.8 236.3 249.2 3.7
15 215.5 243.9 258.8 2.9
20 218.2 249.7 265.5 2.4
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Table 3 DSC parameters of SB-2 in curing reactions

B/ K (1000/T,)/  In((B/T3)/ In(B/
(Kemin™') " K-! (K~'emin~')) (K'min~!))
5 497.15 2.011 -10. 808 1. 609
10 509. 45 1.963 -10. 164 2.303
15 517.05 1.934 -9.788 2.708
20 522.85 1.913 -9.523 2.996

F4 SB-2 ELEh 2S5

Table 4  Curing kinetic parameters for SB-2

E/
Irik Yt e
(kJ-mol 1)
Kissinger y= —13.036x +15.418 0.9998 108. 4 0.93
Ozawa y=—-14.055x +29.885 0.9999 111.1 0.95
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A-PBZ fEILRIA R & i T, WARFE 1 000 °C
BF PR T 0 3 P Rt 52 B BBl /> ()t | L
2SR T T BEARBAR, o £ 58 P 38 B d I
TRAAE T MNAE, £ 5 HAFESET PSA/
A -PBZ AR AR E LAY T 5 F1 1000 °C T #Y 5T 5
FREQFRIMAT T L8R, AT L L B, PSA/A - PBZ LR A
JIg BT APE Ry, RIS A —-PBZ & &5 1) SB-5
R T AR E R A8 T 552.7C,

3 ik

(1)SB-2 IR AL LT AN 3 25 R R W
FETHE G FE R ik = 8l Rk SR AR R K A T R
I, IR T Si—CH =CH—FII 38 SiFSE T [k
R HEAT

(2)SB-2 IR 5 3h & DSC o #r4h SR=RH,
SB-2 IR ASTE 180 °C 2o A7 VU HH B 1k 0 | 114k



B3 H PR RN ORI - B RERE) / F CHETFIER R IR IR R R BT S AR BT S - 59 -

102

100f
98}
9%
o4}
92f
90}
88

86
g4f
82

BT %

1 1 1
0 200 400 600 800 1000
T/C
(a) RAHH

100

80

60

40

TR B 2R 1%

0200 400 600 800 1000
T/°C
(b) % TR
&9 SB IR IS FE AR TS SRET
AR
Fig.9 TGA curves of cured SB blending resin in

nitrogen and air

#5 SBILRIRRFY T SRR

Table 5 T, values and residual mass of cured blends

B 700 JoT 5 B 7,0/ JoT R B %
(1000°C)* /% (1000°C)™ /%
SB-1 690. 0 90. 88 586. 1 28.18
SB-2  648.3 89.75 577.6 21.56
SB-3  617.8 88. 58 571.5 19. 45
SB-4  590.3 87.90 563. 4 18.01
SB-5  552.7 84.98 513.9 13.29
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Curing behavior and heat resistance of poly ( m-diethynylbenzene-
methylsilane ) /acetylene-functional benzoxazine blended resins

LU Dan SHU ChangPeng ZHOU Quan® SONG Ning NI LiZhong
(Key Laboratory for Specially Functional Polymers and Related Technology of Ministry of Education, Department of Material Science and Engineering,

East China University of Science and Technology, Shanghai 200237, China)

Abstract: Poly ( m-diethynylbenzene-methylsilane) (PSA) and acetylene-functionalized benzoxazine resin ( A-
PBZ) have been thermally co-polymerized to form a cross-linked structure. The curing behavior of the PSA/A-PBZ
blended resins (SB) was studied. The curing properties of the SB-2 blending resins were studied by FT-IR, rheo-
logical analysis and DSC. Dynamic DSC analysis gave a value of the apparent activation energy for the curing reac-
tion of the SB-2 blending resin of about 108 kJ/mol (using the Kissinger method) and 111 kJ/mol (using the Oza-
wa method) and the calculated reaction orders were 0. 93 and 0. 95, respectively. The curing reaction follows first-
order kinetics. The heat resistance of the SB blended resin was also studied. TGA in nitrogen and air showed that
the temperature for 5% mass loss ( T';s) and the residual mass at 1 000 “C decreased with increasing content of
A-PBZ resin, but the SB blended resin still exhibited excellent heat resistance.

Key words: poly( m-diethynylbenzene-methylsilane ) ; acetylene-functionalized benzoxazine; curing behavior; high

temperature resistance
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