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Inverse Identification of the Rate-dependent Micro Interface Parameters of HTPB /IPDI Composite Propellant

HAN Long, XU Jin-sheng, ZHOU Chang-sheng
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. To study the change rule of mesoscopic interface performance of HTPB/IPDI ( hydroxyl-terminated polybutadiene/iso-
phorone diisocyanate) composite solid propellant with the loading rate, based on the molecular dynamics algorithm, the meso-
scopic particles packing model of HTPB/IPDI composite solid propellant was generated. Bonding effect between particles and
binder was modeled by a rate-dependent cohesive zone model constructed via combining viscoelastic standard mechanical units
and exponential type rate-independent cohesion zone model(CZM). The relaxation parameters of the matrix material in the meso-
scle finite element model were obtained through stress-relaxation tests of HTPB/IPDI curing films. The macroscopic mechanical re-

1 . .
and 20 mm - min~' was simulated and calculated

sponse of HTPB/IPDI propellant at different loading rates of 0.1, 5 mm + min~
based on the model. The inversion analysis of rate-dependent cohesive zone model parameters was performed through Hooke-
Jeeves optimization algorithm using numerical simulation results and the uniaxial tensile test results curve of of HTPB/IPDI propel-
lant. The optimized values of interface parameters were obtained. The macroscopic mechanical behavior of HTPB/IPDI composite
solid propellant at the loading rates of 50 mm - min™" and 100 mm - min~' was predicted using the established model. Results
show that the predicted results are consistent with the actual experimental ones.

Key words: composite propellant; viscoelastic; meso-analysis model; cohesive zone model; interface mechanical property

CLC number: T)55; V512 Document code:. A DOI: 10.11943/j.issn.1006-9941.2016.10.001

%(Lﬁleﬁ'zs!e&'zs!e&&yé

LR R T
N IS IS AS AN AN
(EREMRL) “BE"IETS

ATFEFARABA, A E SR BIAEATNONERA LB (GRAH))FRT AA"EE, “AR7
EEHNRBEAAGN WAHFA SR LEIME, RAGRABALETRANEZRARE. XEHERMATNIREZE
RTINS,

(SREMEIRGE R NERER

BRMBURHRES KRB ATV RKA N RAANG NI RGREG RN 225 EREKTHIEY
HMAEZA T AR FRANGEEN AR X —FEN R T WHFARR, AR R EER" LR, #REE
MR HARNE LM N REANE ZRERMERA ERGOAMTE RS SHAREMAE BRGEHA
M E(E) AER G RE B BRRAK UL ERBTHNEHET ANEAET LT, RFFER BT S
KT E R,

(oM RER

CHINESE JOURNAL OF ENERGETIC MATERIALS 4 fe A A 2016 F #24 % #1048 (928-935)





