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Table 1 Effects of curing parameter R on

the mechanical properties of the propellant

v, x10* M, . Enm &, E,
sample R G/% /Im:l-cnf3 /g+mol™' /MPa /% /6;0 /MPa
R-1 1.2 92.19  0.57 4325  0.63 40.20 41.56 3.61
R2 1.5 95.21  0.66 3742 0.66 35.58 36.58 4.34
R3 1.8 93.11  0.60 4017 0.60 32.20 34.74 4.02
R4 2.0 92.24  0.59 4118 0.58 30.43 32.05 3.93

Note: R is [NCO]: [ OH] molar ratio from N-100 ( curing agent) and
PET (binder). G,v, and Mc are the gel friction, crosslink density
and average molecular weight between crosslinks of the propellant
network. o, ,&, ,&, and E_ are the maximum strength and elonga-

tion, elongation at break and initial modulus of the propellant.
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Table 2 Effects of curing parameter R on the

dynamic mechanical properties of the propellant

sample Tg/OC Tﬁ/OC tblll(sa tanﬁﬁ
R-1 -33 -56 0.34 0.77
R-2 -33 -56 0.31 0.63
R-3 -33 -56 0.36 0.64
R-4 -33 -56 0.37 0.71

Note: T, and T are the glass and secondary transitional temperatures of the

propellant. tang, and tandy are the loss factor of & and B transitions.
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Fig. 1 Effects of R on loss factors (tand) of the propellant
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Table 3 Effects of plasticizer on the mechanical

properties of the propellant

; x10* M, E
sample. Pi/ P, /(‘;/o /r:(:i-crn*3 /g-n;or' /(I;I“l;a /gﬂ;g /E‘;n /MPa
P-1 2.0 97.48 0.79 3314 0.69 30.47 31.86 4.83
P2 2.4 95.21  0.66 3742 0.66 35.58 36.58 4.34
P3 2.6 90.67 0.60 4013 0.63 41.62 42.12 3.96
P4 2.8 83.17 0.58 4176  0.52 43.22 46.94 3.43
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Table 4 Effects of plasticizer on the dynamic

mechanical properties of the propellant

sample Tg/°c T,,g/OC tang,, lanéﬁ

P-1 -33 -56 0.30 0.60

P-2 -33 -56 0.32 0.75

P-3 -33 -56 0.33 0.77

P4 -33 -56 0.34 0.79
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Fig.2 Effects of plasticizer on loss factors (tand) of the propellant
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Table 5 Effects of crosslinker content on

the mechanical properties of the propellant

A G wxI0" M, o w8 E
sample - .
/% /% /mol + em ™ /g + mol /MPa /% /% /MPa
C-1 0.00 90.13 0.51 4521 0.57 47.32 49.74 3.13
C2 0.03 91.29 0.55 4141 0.61  44.34  46.25 3.36
C-3 0.06 90.67 0.60 3874 0.63 41.62 42.12 3.9
C4 0.10 91.38 0.66 3499 0.72  30.92 33.21 4.54
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Table 6 Effects of crosslinker content on the dynamic

mechanical properties of the propellant

sample Tg/°C Tﬂ/°(l tang,, tand,
C-1 -33 -56 0.30 0.69
C-2 -33 -56 0.31 0.74
C-3 -33 -56 0.32 0.76
C4 -33 -56 0.33 0.78
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Fig.3 Effects of crosslinker content on

loss factors (tand) of the propellant
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Effect of Crosslink Network on Mechanical Properties of
NEPE Propellant with Low Smoke

ZHANG Wei, FAN Xue-zhong, XIE Wu-xi, ZHANG La-ying, YANG Cai-ning, CHEN Yong-duo, WEI Hong-jian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract ;: The effects of curing parameter (R) ,ratio of plasticizer to binder ( P,/P,) and crosslinker (CA) content on the crosslink
network and mechanical properties of the NEPE propellant with low smoke were studied by the swelling experiment, uniaxial tensile
and dynamic mechanical test (DMA ). Results show that the crosslink density (v, ), initial modulus (E,) and maximum tensile
strength (o, ) of the propellant reach to the maximum, as the curing parameter (R) approaching to 1.5; the parameters (v , E,
and o, ) mentioned above increase with the decreasing of P /P, from 2. 8 to 2. 0 and with increasing of CA in the range of
0.00% -0.10% , the maximum elongation (&, ) and elongation at break (&, ) of the propellant increase as P,/P, increases (or R
and CA decreases) ; the loss factors (tand, and tand,) of the propellant increase with the increasing of P /P, and CA,while the
glass and secondary transitional temperatures (7, and T,) of the propellant, which are approximately —33 C and -56 C,are

slightly affected by R,P,/P, and CA.

Key words: materials mechanics; NEPE propellant; crosslink network ; mechanical property



