A& 1 (/IS S - A NI S Vol. 45 No. 1
2023 42 A JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Feb. 2023

doi:10. 11887/j. ¢n. 202301010 http : //journal. nudt. edu. cn

K& 341 HTPB #E# K Z LA E 547
;oFREM, R, KO, EZA
(I MBS ZRMERR, Bd Ky 410073 2. & RS HIAN S ANG A TEFRE, #id K 410073;
3. PEMAFATLEANG SKRW+—FT, REF %4 010010)

B F e B AR A KA R b i S AL, 750 T B SRIEAT 19 ARG REGETE M im FE AR T
TR SR 25 K S, W G REAR IR R LB AT 1 IBORE R SR T LB L BB AR (B X EOLIEX
ZLANRO T SR E A5 Z2 A0 T BOS X SERE S AT T AT o WFSE K B W BE G0 A shHIL 2 A AN Rl 37
HEBEF ) 2 AL FE R AN AR B I B J 52 MO, R0 ) S AR BT ™ B, B — B IR AT R T B
1T RRRE H U 1A SR A W S I i YR 1 40 A W R AL, BB SR R B B T A TR U
5 A TEOK B AR A R C = CL USRI , 40 25 53D A8 Al A3 5 5 R 2 S AL A9 2]
Ph o BIFFEAE R X HEE R BC T B A BT - AL e (Y F 7 LA B 20

KRR « [ R SHIL 5 R IR T AU 5 W (A ) 5 R I A7 5 AL

FE 4535 V435 XEARERD: A NEHHS 1001 —2486(2023)01 - 095 - 07

Investigation on the aging mechanism of HTPB propellant in
SRM long-term storage
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Abstract: In order to reveal the aging mechanism of solid propellant grain during the long-term storage, a HTPB ( hydroxyl-terminated
polybutadiene ) propellant rocket motor which was moulded by casting and stored naturally for 19 years was dissected. Samples were taken along the
radial position of the propellant grains, and were tested and analyzed by means of SEM (' scanning electron microscope ) , EDX ( energy dispersive X-
ray spectrometer) , infrared absorption spectroscopy and cross-linking density. Results show that the aging degree of propellant is not the same at
different positions of grain. The closer the position is to the non-metallic case, the more serious the aging degree of propellant is. Further analysis
shows that, in addition to the effects of C = C double bond oxidation chain breaking and condensation of —OH on propellant aging, AI>* ions
produced by the oxidation of Al powder catalyzes the addition reaction of HTPB’s C = C double bond with Cl, or water to form C = Cl double bond
and secondary alcohol, and the uneven migration and distribution of aluminum ions will cause the uneven aging of grain. The research results are of
great significance to the improvement of propellant aging performance and the research of anti-aging measures.
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Tab.2 New and old propellant sample in aging

mechanical analysis
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Tab.3 Element measuring result of different samples

Yo

NG C 0 Al Cl
1 87.56 8.52 0.95 2.97
3 82.33 7.37 3.34 6.96
6 73.70  6.15 7.22 12.97
8 58.21  12.78  12.26 16.76
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Tab.4  Cross-linking density result of different samples

e M/ (pa/ M)/
gy R (g/mol) (e’ /mol)
1 0.56 84.08 0.011 656
2 0.67 113.37 0.008 644
3 0.69 119.07 0.008 231
4 0.70 121.96 0.008 036
5 0.70 121.96 0.008 036
6 0.73 131.29 0.007 464
7 0.81 155.54 0. 006 301
8 0.87 175.22 0.005 593
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Fig.4 Infrared absorption spectrum of different samples
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