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Fig.1 Non-contacting type video extensometer
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Fig.2 A typical failure assessment diagram

(o3 vs. K, curve)
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Tab.1 Uniaxial tensile strength and fracture mechanics test results of solid propellant materials
/ UK JE & RBEFRE T Ko/
5 7 T, 2K B W Y(C/W) KB W )5 0 AT N
MPa C/mm Pun/kN (MPa - m"?) o,/ MPa
45.58 0.5950 13.390 0.5566" 0.7140 6.120
fiF e ($5 %) 13.00 49.58 0. 6460 16.550 0.4624* 0.7310 6.761
43.23 0.5620 11.850 0.6968 0.7880 6.444
R (BE ) 180 33.01 0.4280 7.817 0.1034 0.0771 0.531
- ’ 33.96 0.4280 8.109 0. 1080 0.0836 0.582
39.33 0.5110 9.995 0.3429 0.3270 2.493
S HEDE 2.60 35.40 0.4590  8.555 0.3416 0.2790 1.987
39.50 0.5130 10. 050 0.3480 0.3340 2.553
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Fig.3 Tensile specimen (unit; mm)
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Fig.5 Fracture toughness test using non-contacting
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Fig.4 Compact tension (CT) specimen (unit; mm)
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Fig.6 Load vs. crack opening displacement plots of

CT specimens for the three solid propellants
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Tab.2 Failure load (p,, ) estimates of compact tension specimens made of nitramine

(in extruded and slurry cast conditions) propellant and composite propellant

] oy/ Ky/ oK R o Ko,/ oAk 2R 55 B A e

#iFk 12y M AR 1R 22
MPa  (MPa - m"?) C/mm P’ kN o, (MPa - m"?) P’ kN

45.58 0.5586  0.1579 0.7228 0.5823 ~4.200

ik (BrHE)  13.0 0.7546 0 49.58 0.4624  0.1553 0.7398 0.4715 -2.000

43.23 0.6968  0.1793 0.8012 0.6574 5.700

W) 1,80 0.0812 o 33.01 0.1034  0.1419 0.0778 0.1077 ~4.200

33.96 0.1080  0.1517 0.0846 0.1038 3.900

39.33 0.3429  0.3744 0.3526 0.3293 4.000

BAEHEDR 2,60 0.3368 0 35.40 0.3416  0.3372 0.2965 0.3820 - 11. 800

39.50 0.3480  0.3816 0.3613 0.2740 5.900
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Fig.7 Failure assessment diagrams for

nitramine ( extruded) propellant
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Test of Fracture Toughness of Nitramine and Composite Solid Propellants

YUE Zhonghao, LIU Tiansheng, JING Xiaosu
Chemical Engineering and Environment College, North University of China ( Shanxi Taiyuan, 030051 )

[ ABSTRACT]

To study the fracture toughness of nitramine (in extruded and slurry cast conditions) and composite solid

propellants, a non-contacting type video extensometer was applied to test solid propellant CT specimens. The fracture

parameters K, for 3 samples with a thickness of 38mm were 0.7546,0. 0812 and 0. 3368MPa + m'"?, respectively. The

failure assessment diagrams of propellant material were generated. Fracture toughness of the extruded nitramine propellant

was found to be higher than those of slurry cast nitramine propellant and composite propellant. Failure load estimates of CT

specimens were found to be in good agreement with test results.
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