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Table 1 Effect of the mixing time of TPB on slurry viscosity of

high burning-rate propellant Pa - s
5 TPB Jin A B[] /h
i
1 2 3 4 5
= H 191.4 201.2 213.0 222.4 238.1
BURES A 204.3  204.1 211.4 234.1 242.2
i IPDI B A 190.5 190.9 209.6 219.3 242.8
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M1 R, J0i8 & 7E T IR 5 a8 & 76 in IPDI i Table 2 Effect of the mixing way and time of TPB on
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Table 3 Effect of curing conditions on mechanical properties of propellant containing TPB at room temperature

TPB & & RY [ Ak i B F 2 BE (25°C ,100mm/ min)
/% : /C  W/do,/MPa &,/% &,/% WE/do,/MPa &,/% &,/% Wi/do,/MPa e,/% &,/%
- 0.99 70 5 1.00 47.4 50.8 7 1.31  46.3 47.7 9 1.37  45.4  46.8
0.006 0.96 50 5 0.79 47.1 50.0 7 1.24  46.0 47.8
0.006 0.96 70 3 0.80 49.0 53.7 5 1.26  44.5 46.3 7 1.33  45.7 47.2
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Table 4 Effect of TPB content on mechanical properties and curing conditions of propellant

TPB & & LR ik Iy 2 b fig
R, R 5 ] 25°C ,100mm/min 70°C ,2mm/min -40°C ,100mm/min
/% /°C /d o,./MPa g, /% &,/ % o, /MPa & /% e,/ % o,/MPa & /% &,/ %
- 0.99 70 7 1.31 46.3 47.7 - - - - - -
0.92 50 5 1.06 50. 1 52.5 0.59 58.8 63.0 2.29 45.2 58.9
0.92 70 4 1.00 50.8 54.1 0.46 63.6 70.8 2.12 44.7 55.7
0096 0.95 70 4 1.20 48.1 49.8 0.64 60.2 62.7 2.37 49.9 62.7
0.97 70 4 1.24 47.6 49.0 0.71 62.7 68.0 2.72 50.0 59.1
0.86 50 4 0.71 55.0 57.6 0.41 75.7 83.8 1.72 50.9 66.2
0-05 0.88 50 4 0.94 54.4 58.5 0.49 58.6 66.4 1.94 47.3 60.0
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Table 5 Test results of mechanical properties of the propellant
TPB 4 it J1FPERE
25°C ,100mm/min 70°C ,2mm/min -40°C ,100mm/min %
/% o,./MPa & /% &,/ % o,./MPa & /% &,/ % o,/MPa & /% &,/ %
1.00 48.3 52.0 0.55 63.2 69.2 2.16 45.6 58.7
1.10 44.5 47.0 0.57 58.6 61.3 2.16 45.4 57.8
0.006 1.15 42.4 44.9 0.67 53.3 58.3 - - - 50 /7d
1.17 44.0 46.2 0.64 57.3 62.5 - - -
1.14 45.9 48.3 0.63 60.9 66. 1 1.93 44.1 57.6
X 1.11 45.0 47.4 0.61 58.7 63.5 2.08 45.0 58.0 Ry =0.90
S, 0.068 2.22 2.71 0.05 3.35 4.25 - - -
N 5 5 5 5 5 5 3 3 3
0.97 53.0 58.4 0.55 56.7 64.0 2.15 40.1 52.8
0.91 55.0 59.4 0.51 58.2 64.6 2.28 41.8 61.8
0.05 0.93 55.0 60.7 0.53 59.9 65.9 2.05 41.8 56.2 50C /7d
0.96 51.1 55.4 0.54 53.5 62.1 1.97 37.5 54.2
0.98 51.4 55.0 0.53 52.0 59.4 2.16 34.7 57.3
X 0.95 53.1 57.8 0.53 56.1 63.2 2.12 39.2 56.5 Ry =0.88
S, 0.029 1.88 2.50 0.02 2.67 2.53 0.118 3.06 3.46
N 5 5 5 5 5 5 5 5 5
X 1.12 49.3 53.7 0.70 61.4 63.6 2.07 47.0 60.0 =)W
N 6 6 6 6 6 6 6 6 6 70°C /5d
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B Secondary Transition of Nitrocellulose-Containing Gun Propellants

LUO Yun-jun, LUO Shan-guo, QIU Wu-lin, HU Guo-sheng
(College of Chemical Engineering and Materials Science , Beijing Institute of Technology, Beijing 100081, China)

Abstract; The B secondary transition of 4 nitrocellulose-containing gun propellants is investigated by
means of dynamic viscoelastic grapher DDV-VIII-EA. It is found that single-base, double-base, nitra-
mine and nitroguanidine-based propellants all give an corresponding peak of 8 secondary transition. Com-
pared with single-base propellant, the peak tand of double-base propellant at its 8 secondary transition
apparently increases,while those of nitramine-based and NGU-based propellants decrease at their 8 sec-
ondary transition. The experimental frequency shows little influence on the tan§ at their 8 secondary tran-
sition. During aging test, the tand at B secondary transition of nitramine-based propellant is larger than
that of NGU-based, and the former decreases rapidly than the later, but after 600h, both tand peaks are
nearly closed to each other. The relationship of 8 secondary transition with impact fracture strength of the
gun propellants is briefly discussed.

Key words: dynamic viscoelastic behavior; gun propellant; 8 secondary transition
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Catalysis Effect of TPB on the Cure of
HTPB-based High Burning Rate Propellant

LU Guo-lin, XIA Qiang, DU Juan
(Red Star Institute of Chemistry, Xiangfan 441003, China)

Abstract; The catalysis effect of triphenyl bismuth ( TPB) on the cure of HTPB-based high burning rate
propellant is investigated. The experimental results show that TPB can reduce the curing temperature and
time of the said propellant without any negative effect on its processability and mechanical properties. It is
found that the optimal dosage of TPB is in the range of 0.006% ~0.05% of the total weight of the pro-
pellant cured at 50°C for a week.

Key words: curing catalyst; hydroxyl-terminated polybutadiene ( HTPB) propellant; triphenyl bismuth
(TPB)



