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Table 1 The composition of computed system (%)
No. ADN DNP ADA RSN ANH Fig. No.
1 100 1, 2
2 75.2 24. 8 3
3 86. 4 13.6 3
el 77.2 22. 8 3
5 84.6 — 15.4 — — 3
6 91.6 8.4 3
7 79.0 21.0 1
8 93.4 6.6 4
9 §3. 0 17.0 4
10 95.95 4. 5 1
Table 2 The chemical structure parameters of compound
No. Compound a; Bi qi Yi o
1 ADN 0 0 8. 06 8. 06 8. 06
2 DNP 0 10. 87 0 0 16. 30
3 ADA 13.70 13.70 13.70 13.70
4 RSN 0 18.18 0 9.09 9.09
5 ANH 0 22.47 0 0 0
10. 0 0.8
Formulation 1  Calculated
8.0
0.4
! /
= 6.0} Measured
8
3 Formulation 1 L
4.0
— Calculated : :
20 . Measured —0.4k 1ty
" 1
'
. _.0 8 LJ A A A
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$/MPa p/MPa
Fig.1 The burning rate versus pressure Fig. 2 The pressure exponent versus

of ADN

pressure of ADN
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Fig.3 The burning rate versus pressure
of ADN/DNP mixtures and

ADN/ADA mixtures
(2. 3. 4. 5. 6in Fig. 3 represent
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Fig. 4 The burning rate versus pressure
of ADN/RSN mixtrue and

ADN/ANH mixture
(7. 8, 9. 10 in fig. 4 represent

formulation 2, 3., 4, 5. 6 in table 1) formulation 7, 8, 9, 10 in table 1)
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STUDY OF THERMAL STABILITY OF HYDROXYL
TERMINATED POLYBUTADIENE

Wang Chunhua Weng Wujun Peng Wangda Zhang Ren

(Dept. of Material Science and Applied Chemistry,
National Univ. of Defence Technology. Changsha, 410073)

Abstract: Kinetic and mechanism of thermal oxidative reaction for Hydroxyl Terminated Polybuta-
diene (HTPB) had been studied by TG, DSC, IR in air and nitrogen. Based on the peak temperature
oxidation reaction of HTPB in air determined by DSC. the apparent activation energy (E) . frequency fac-
tor (A) and reaction rate constant (Kr) were obtained. The oxidative reaction induction time (¢) was
calculated with Doyle equation, then the contents of two antioxidants (H and At-215) for HTPB were
evaluated. The experimental results indicated that the first exothermic peak of DSC curve and the mass-
gain step of TG curve in the range of 160°C~ 250°C in ambient air were due to the addition of atmo-
spheric oxygen to polybutadiene backbone. With the increase of temperature, the absorption intensity of
C =0 (1694cm ") and—OH (3330cm ') increased while the absorption peak of C=C double bonds
(1637cm ') decreased. The efficiencies of the antioxidants could be characterized by K and .

Subject terms: Hydroxyl terminated polybutadiene™, Propellant binder, Propellant antioxidant,

Thermal reaction, Thermal analysis.
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