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EFFECT OF ANTIOXIDANT H ON MORPHOLOGICAL
STRUCTURE AND MECHANICAL PROPERTIES
OF HTPB PROPELLANT BINDERS

Guo Wandong Wang Beihai

(Hubei Red-Star Chemical Inst. ,Xiangfan,441003)

Abstract: The morphological structures of HTPB propellant binders have been studied by
transmission electron microscopy (TEM) and dynamic mechanical analysis (DMA). It is found that
there are microphase segregation structures of hard and soft segments in the binders. Harder segment
domains are brought in binders by adding antioxidant H (N, N'-diphenyl-p-phenylene diamine)and
the microphase segregation structures become clearer. We have explained the reason that antioxidant
H can greatly improve mechanical properties of HTPB propellant binders.
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antioxidant , Morphological structure,Mechanical perfomance
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Table 1 Composition of the film of HTPB propellant binder

Thgredient (wt %3) Hard segment
Sample
HTPB IPDI TDI TEA MAPO TB H content (wt ;)
2H(3) 94. 321 5. 349 — 0. 330 — — - 6.47
2H#(6) 91. 285 6. 570 - 0. 320 - - 1. 826 9. 48
4# (1) 93. 831 5. 309 — — 0. 457 0.403 — 6. 96
4#(5) 90. 817 6.534 - — 0. 444 0. 390 1. 815 9.95
TH(2) 95. 319 — 4. 205 0. 476 — - - 5. 48
TH(6) 92. 565 - 5. 136 0. 457 - — 1. 842 8.22
9H#(2) 94. 664 - 4. 177 - 0. 580 0. 580 - 6.13
9 (6) 91. 932 — 5.101 - 0. 564 0. 564 1. 839 8. 84

* Cuﬁng parameter ; TDI system Rt =0. 85

IPDI system Rj=0. 90,

TEA :triethanolamine, TB: TEA/BF;:,complex of TEA with BF:,H:N,N'-diphenyl-p-phenylene diamine
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Table 2 DMA result of the film of HTPB propellant binder
tgd of soft tgd of hard
Group No. Te(C)H Ter(C) AT (C)
segment segment
28 (3) —69.4 12. 8 1.43 0. 27
24. 3
28 (6) —69. 8 37.1 0. 83 0. 34
IPDI
4H (1) —68.4 11. 6 1.51 0. 28
19.2
41 (5) —72.7 30. 8 1. 22 0. 39
TH#(2) —76.6 5.8 1. 48 0. 25
12.5
TH(6) —74.9 18. 3 1. 36 0. 27
TDI
9#(2) —76.5 6.9 1. 52 0. 26
11. 2
9#(6) —74.3 18.1 1. 37 0. 30
1. 60 : 1. 60f
1. 40 1. 40
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Fig. 1 Dynamic mechanical response of binder film
a. HTPB/TDI b. HTPB/ZPDI
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Fig. 2 TEM micrographs of OsO,-stained HTPB/TDI thin (llm(600000x)
a.7"(2) b. 7% (6) €. 9%(2) d4.9%¢6)
HTPB/TDI/TEA HTPB/TDI/TEA/H HTPB/TB/MAP() HTPHB/TH/MAPO/H

fi TEM BAEAUEN . SMRABKERLWHIBEH . LREAMS RS 00, MR
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Table 3 Effect of antioxidant H on mechanical properties of HTPB/TDI film

Mechanical properties oy {MPa)/an{ 3}

Curing parameter Ry
Group

0. 82 0. 85 0.88 .91

No H - 0. 52/540 0. 55/570 0.71/390

Containing H - 0.74/725 0.70/630 0. 80/665

No H 0. 56/1125 0.54/950 0.57/650 0.62/470

Containing H 0. 70/1360 0. 80/985 (. 51/900 0. B7/830
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Table 4 Effect of antioxidant H on mechanical properties of HTPB/IPDI film

Mechanical properties ap(MPa) /e, ( % )

Curing parameter RY
Group
0.90 0. 95 1. 00 1. 05

No H 0.57/565 0. 69/355 0.66/260 0.76/190

)
Containing H 1.06/1425 0.92/1190 0.92/1125 0.95/1125
No H 0. 60/445 0.59/525 0.67/440 0.68/490

2
Containing H 0.82/1520 0.79/1480 0.72/1730 0.75/1745
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