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Fig.1 Typical stress-strain case curves of the samples

S HERE 1T AR A8 R v I AR SRR P X S 0 4
SR B R M), SR FH R M AR (R 50 B AT 8K
it b 3, T AR A CMDB #i 3 77 L7 7 T -1 AR il 4k
2 7R 2R 70 °C ey il N & 4k 100d Ji5 1) CM DB #E iF
FR A P o AN ) 07 A8 58T (% i AR ) g -1 AR il 4k, CM DB
M 3 590 R 2 A N T g AR i 2T 205 2 A s B T I AR
LW EARMF ., 25, EHEFSEMHFIEHNT
CMDB #i: 2 F AT 52 B 3RS S P AR T o [6] B, g A
R E AL T CMDB i 2 57 A Bz Ad 1 fiE
&g

www.energetic-materials.org.cn



A b T XU A TR 7 D 2 M R A 0 il 2k

821

6

o/ MPa

——33x10°s"
—r—3.3x10° s’

800 002 004 006 008 010 012 014 016
&

B2 S[A]AE AT CMDB A5 it A 4 17 g - vy A2 il 2%

Fig.2 Typical stress-strain curves of the tensile tests for

CMDB propellant at various strain rates
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Table 1
CMDB propellant with accelerated aging 100d under various

FRUAE A [ I3 25 1R 7R B A

Variation of the typical mechanical parameters for

tensile test conditions.

&l s T/K E/MPa o, /MPa &,/% o,/ MPa & /%
323 223 0.1294 617  0.1091 7.0
293 821  0.8367  9.67 0.7919  10.22
3.3x10°°
273 10071 3.7027  5.59  3.6055  5.71
253 268.13  8.1712 535  8.11 5.36
323 3.98 03377  9.49  0.2767 11.15
293 2276 1.9375 1141 17392 12.19
3.3x107
273 12273 6.2756 7.4 6.2445  7.49
253 458.36  12.3989 533 11.3322  5.34
323 6.03 07146 13.16  0.6242 14.45
293 40.11  3.1567 10.71  2.8659 12.21
3.3x107
273 14413 8.1152  6.65 8.0784  6.71
253 515.82 13.5849  6.14 13.4526  6.15
323 10.92  1.6757 17.02 15418 18.78
293 80.64  5.5499 10.21  5.0839 10.76
3.3x1072
273 312.85 12.6537  8.27 9.8237  8.33
253 640.63 22.3433  7.47 20.8302  7.54
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Fig.4 Variation of the typical maximum tensile stress for CMDB propellant with aging time under various tensile test conditions
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Tensile Mechanical Properties and Strength Master Curve of Thermal Aged CMDB Propellant

LIU Jia-ming, XU Jin-sheng, CHEN Xiong, LI Hui, FAN Xing-gui
(School of Mechanical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: To investigate the quasi-static tensile mechanical properties of aging high solid content modified double-base propel-
lants (CMDB) , the uniaxial tensile tests of CMDB propellant were carried out at four different temperatures (323, 293, 273,
253 K) and different strain rates (3.3x107°, 3.3%X107*, 3.3X107*, 3.3X107 s™'). The CMDB propellant samples with different ag-
ing time (0,10,20,35,50,65,80,100 d) were tested by gas chromatography. The mechanical properties of CMDB propellant
and the change of stabilizer content after aging were studied. The results show that the maximum elongation and the content of
stabilizer decrease significantly during the aging process, which can be used as the failure criterion of the aging CMDB propel-
lant. By using the time-temperature superposition principle (TTSP), the maximum tensile strength curve of CMDB propellant was
obtained, and the aging strength main curve equation was established, which could be used to predict the maximum tensile
strength of CMDB propellant with different aging time in the range of quasi-static strain rate.

Key words: CMDB propellant;thermal aging;tensile mechanical properties; master curve
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