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Expermental invetigation for hygrothemmal aging law and dan age mode
of HTPB camposite solid propellant

CHANG X m-long JAN Binn LAI Jianwei LIU Chengwu HU Kuan

(The Second A rtillery Engineering Coll, X 1 an 710025 China)

Abstract By way ofm easuring the acoustic an ission (AE) signal of HTPB can posite solid propellant under condition of

uniforn speed canbmed with the Scanning Electon M icroscope( SEM ) fracture surface observation the hygrothemal aging

law and dam age modes of HTPB cam posite solid propellant were studied via hygrothemal aging experiment The three-stage

model deserb ing hygrothem al aging law of HTPB cam posite solid propellant was developed The results of experinents show

that the derivative of AE cumulative counts corresponds to three damagemodes which are binder crack dewetting and m acro-

fracture of HTPB cam posite soli propellant respectively The cmcial factor causing dew etting is thatw ater breaches the mter

face bew een the binder and the oxidizer W ater concentration n HTPB cam posite solil propellant is positive correlative w ith

the severe degree of the dewetting
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Fig. 1 Apparatus of acoustic em ission experinent
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Fig.2 Relationship of nommalized 0 ,, €, andF vs

hygrothemm al aging tine
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Fig.4 Stress and camulative acoustic activity vs

strain for unaging specinen
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Fig. 6 Stress and cumulative acoustic activity vs

strain for aging tine at 2 days
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Fig.3 Cumulative counts and its derivative vs stain
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Fig. 5 Stress and cumulative acoustic activity vs

strain for aging tine at 1 day
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Fig.7 Stress and cumulative acoustic activity vs

strain for aging tine at4 days
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Fig. 9 SEM observation for different aging tine
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