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Abstract:

By X-ray photoelectron spectroscopy ( XPS), Fourier transform infrared spectroscopy ( FTIR) and viscosily mea

surement, it is affirmed that the poor processability in bororr contained HTPB propellants is originated from the gelation between the

HTPB and boron surface impurities, namely boric acid and horic oxide, so as to form borate. The theory of critical reaction degree is

used to explain the mechanism of the deteriorated processability.
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Table 1 Surface elemental composition
of boromr A and bororr B

Elemental composition | €/ % O/ % B % Fe/ % Cr/ %
Boromr A 43. 38 21.28 34.91 0.22 0.22
hororr B 48. 96 18. 70 32.05 = 0. 29
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Fig. 1 Elemental composition of boron in borom A
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Table 2 Comparison of viscosity
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Table 4 Effect of H; BOs, B, 0, MgO and Mg
on the viscosity of HTPB/ Al system

5 /h
N/ Pa*s 1l 6] 925|324 s6]| 2

System

HTPB/ Al 12.8112.6112.4111.2112.6]15.4]13.7]14.4]14.2
HTPB/AH:BO5 | 27.8]37.2[43.3[59. 7] 85. 1 |173. 4{278. 7[309. 8|436. 6
HTPB/Al/B205 | 58.9|117.0]258. 0[497. 6
HTPB/AMgO [22.3]23.0({24.3]125.2|25.8]25.3[29.4]29.7(29.1
HTPB/AYMg [16.5]16.8[17.3]16.9[{20.5]|17.0{16.5|17.3]18.9

Gelalination

Table 5 Effect of H; BO;, B, O; on
the viscosity of CTPB/ Al system

|
e X | s s s || 2|2

Syslem
CTPB/ Al 35.8135.5]135.7136.2137.2[37.6|38.4]|38.9

CIPB/AIB,O; |1 47.5145.1[42.9143.3146.6|50.4(51.2[51.8
CI'PB/AI/H;BOs | 46.5 | 46.7 | 45.8 [47.9[50.5]| 48.0] 49.5 | 51.3

t/h
N/Pa-*s 1 2 3 4 5

S!"I' 1
Purified boron/HT'PB | 228.5 325.8 367.9 389.2 424.5

Common boron/HTPB | 293.4 412.0 497. 1 501.9 581.6

Table 3 Comparison of yield point value

t/h
L/ Pa 1.5 2.5 3.5 4.5 5.5

s_xs £
Purified boron/HTPB | 23.6 29.8 32.9 36.0 38.3

Common boron/HTPB |  24.9 35.6 39.4 43. 1 48. 8
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Fig.2 Change of B, O,/ HTPB system’ s

infrared spectrum with the time
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Fig. 3 Change of boron powder/ HTPB system’ s
infrared spectrum with the time
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