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STUDY ON CURING CATALYSIS OF HTPB
PROPELLANT BINDER SYSTEM

Lu Guolin  Xia Qiang Du Juan
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Abstract: The effect of three kinds of catalysts, ferric-acetylacetonate (Fe (AA);) . dibutyltin
dilaurate (T-12) and triphenyl bismuth (TPB). on curing catalysis of HTPB propellant binder sys-
tem is investigated. The experimental results show that TPDB is an ideal curing catalyst of HTPB
propellant binder system.
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Table 1 Effect of catalysts on viscosity and pot life of samples

Catalysts Viscosity/ (Pa+s), (50(C)
No. Pot life/h
Type Content/ (%) 0.5h | 1h 2h 3h 4h
DJ1.-01 Blank 6-80 [ 6.85 | 7.18 | B.25 | 9-05 20. 6
DJL-02 TPB 0.3 6.37 | 7.59 | 10.6 | 14.9 | 22. 1 3.7
DJL-04 TPB/MS 0.3/0.3 6.71 | 7.30 | 8.27 | 9.30(10.7 2.5
DJL-05 TPB/MS/MgQ 0.3/ 0.3/ 0.3 7.31 | 7.86 | 9.06 |10.32|11.61 10. 8
DJL.-06 T-12 0. 05 102.1] — — — = 0.5
DJL-07 T-12 0. 015 57.2 |145.3| — — — < 0.5
DJL-08 Fe (AA); 0. 025 6.6 | 8.61|12.4|22.5|53.7 2.9
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Continued from the previous table

Catalysts Viscosity/ (Pa+s). (500C) o
No. _ _ Pot life/h
Type Content/ (%) 0.5h | 1h 2h 3h 4h
DJL-09 Fe (AA); 0. 05 8-51 | 14.6 | 78.4 = 1.1
DJL-10 Fe (AA);/HAA 0.05/ 0.05 9.53 [ 17.3| 70.0 - 1.1
DJL-11 Fe (AA);/HAA 0.05/ 0.10 8.73(17-2|31.1]93.6 - 143
DJL-12 Fe (AA);/HAA 0.05/ 0. 20 7.61 | 11.0| 23.1 | 48.4 | 82.7 1.7
DJL-13 T-12/HAA 0. 015/ 0. 060 35.31(82.3 <0.5
Table 2 Effect of catalysts on curing and mechanical property of gumfilms
Catalysts _ Mechanical property
— — _ Curing temperture/ C Curing time/h _
I'ype Content/ (%) (om/MPa) / (en/ %)
Blank 70 144~148 0.49/472. 2
TPB 0.05 ol 48~50 0.62/393.5
TPB 0.1 ol 30~32 0. 64/430. 6
TPB/MS 0.1/ 0.1 a0 30~32 0.49/382. 4
TPB/MS/MgO 0.1/ 0.1/ 0.1 a0 30—~32 0.53/412.0
Fe (AA); 0. 05 a0 2630 0. 64/206.5
Fe (AA);/HAA 0.05/ 0.05 a0 26—30 0.63/184.5
T-12 0. 05 50 20~~22 0.75/288.0
T-12 0. 025 a0 20~22 0.62/322.2
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