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Abstract: The effects of nano metal powders ( Cu, Ni), superfine metal powders (Al, Ni) and nommal metal powders
(Cu, Al) on the themal decomposition characteristics of glycidyl azide polymer ( GAP) was investigated. DSC results shown that
there are two exothermal peaks on DSC curve of GAP/ metal powder, in which the peak at higher temperature resulted from metal re-
acting with oxygen is influenced by atmosphere, while the one at lower temperature resulted from GAP decomposition has no relation
with atmosphere. The effects of copper powder on GAP is the greatest in different metal powders. The thermal decomposition peak
temperature of GAP decreases 33.2 C in the presence ol nane copper powder, and decreases 12.9 C in the presence of normal
copper powder. However, for other metal powders, their influences on thermal decomposition characteristics of GAP are rather small.
In GAP/ nano conper samnles. the influence of nana copper on thermal decomposition characteristics becomes weak with the de-
crease of the nano copper, while there is no linear relation between nano = copper and its influence degree on GAP. TG resulls show
that metal powders do not change the stage of GAP decomposition, while it influence the GAP mass loss temperature. Lastly, the
mechanism for the effects of namo- copper on thermal decomposition characteristics of GAP is analyzed.
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Table 1 Average particle size of metal powders

Samples Average particle size
Nano Cu 90 nm
Nomal Cu 3 Hm
Nano Ni 80 nm
Supper-fine Ni 1.1 Hm
Supper-fine Al 1.5 Um
Nommal Al 4 Hm
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Fig.1 DSC curves of sample ( GAP/ nano copper)
in air and normal nitrogen atmosphere
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Fig.2 DSC curves of sample ( GAP/ nano- copper)

in high pure nitrogen atmosphere
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Table 2 DSC data of GAP and GAP/ metal powder

Peak temper Peak onsel
Semples ature/ C temperature/ C AL
GAP 253.7 184. 4 69.3

GAP+ Cu (90nm) 220.5 161.9 58.6
GAP+ Cu (3Hm) 240. 8 174. 8 66.0
GAP+ Ni (80um) 253.7 184.3 69. 4
GAP+ Ni (1. 1Hn) 252.2 181. 1 71.1
GAP+ Al (1.5Hm) 254. 1 198.5 55.6
GAP+ Al (4Hm) 253.6 194. 4 59.2
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Table 3 TGA data of GAP and GAP/ metal powder (1.5 1)

At the first stage At the second stage
Samples
brG/ € Temperature/ 'C Mass loss/ % DrG/ € Temperature/ T Mass loss/ %

GAP 238.7 271.7 39.3 337.3 850.0 57.8

GAP/ Cu ( 90nm) 207.7 249.2 24.0 281.6 850.0 4.6

GAP+ Cu (3Hm) 229.1 268.5 23.0 321.4 850.0 333

GAP+ Ni (80nm) 240. 8 276.2 24.9 314.3 850.0 33.8
GAP+ Ni (1. 1Hm) 240. 8 288.8 24.8 329.8 850.0 34.6
GAP+ Al (1.5Hm) 242.3 274.5 26.0 330.0 850.0 33.5
GAP+ Al (4Hm) 242.2 279.0 24.8 330.2 850.0 33.7
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Table 4 DSC data of GAP/ nano- copper samples

with different content nano copper

_ Peak tempe Onset temper
Samples ) At C
rature/ C ature/ C

GAP 253.7 184. 4 69.3

GAP/Cu (1.5071) 220.5 161.9 58.6

GAP/Cu (5011) 222.6 163.7 58.9

GAP/Cu (15011) 234.6 165.3 69.3

GAP/Cu (20011) 237.1 166. 5 70.6
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