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Table 1 Solid propellant formulations with different plastici-

zation ratios

serial number S5/% Mpp /%  Mp /% Myux/%  Mp /My
NEPE-1 72 53.8 14.6 3.6 2

NEPE-2 80 45.1 10.1 24.8 2.5
NEPE-3 70 30.6 5.6 33.7 2.5
NEPE-4 78 26.4 1.1 50.5 3

NEPE-5 67 16.5 16.9 33.7 3

NEPE-6 76 13 12.4 50.6 3.5
NEPE-7 65 6.3 7.9 50.9 3.5
NEPE-8 74 2.3 3.4 68.3 4

Note: mp /mpg is plasticization ratio.
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Table 2 Experimental sensitivities of the solid propellants with different formulations
serial flame sensitivity regional thermal  impact sensitivity friction sensitivity'’ shock sensitivity electrostatic spark 5 s explosion
number /s sensitivity /s /) /% /mm sensitivity /m) temperature/°C
NEPE-1 0.0432 1.5855 7.6 40 17.5 51.5 249
NEPE-2 0.0420 1.9672 8.57 64 26.5 69.63 265
NEPE-3 0.0402 2.0922 12.3 36 28.5 78.54 250
NEPE-4 0.2473 2.9601 10 72 40.5 92.06 248
NEPE-5 0.4755 2.3047 10.5 68 37.5 79.35 259
NEPE-6 0.5421 2.4101 9.36 28 45 78.54 256
NEPE-7 1.3401 3.6094 12 28 30 83.01 296
NEPE-8 1.6050 4.1400 18.2 0 41.5 80.82 298

Note: 1) friction sensitivity was obtained at 60°, 2.5 MPa.
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Table 3 Values and sequences of Grey relation

grey relation degree

gray correlation

significant level

S Map My Mymx Mp / Mpg

impact sensitivity 0.669 0.638 0.556 0.653 0.641 S>Myux > Mp / Mpg > Mpp > My

fricition sensitivity 0.740 0.630 0.741 0.609 0.769 My > Myp > My >S>Myp > Myux
electrostatic spark sensitivity 0.660 0.631 0.638 0.556 0.587 S> My > Mup > Mpg > Myp > My
shock sensitivity 0.722 0.455 0.647 0.740 0.660 Miyx > S > Mpg > Myp > My > My
5 s explosion temperature 0.599 0.597 0.523 0.668 0.642 Myux > Mpp >Myp >S>my, >my,
flame sensitivity 0.663 0.543 0.633 0.622 0.604 S>my > Mygx > Mpg > Myp > Myp
reginal thermal sensitivity 0.699 0.603 0.583 0.638 0.749 Mpo > Myp >S5 >Myux > Myp > My,

RS GBS A5 DU S NME

Table 5 Sensitivities of the solid propellant with different granularities

flame sensitivity ~ impact sensitiity

serial number

friction sensitiity"’

regional thermal electrostatic spark 5 s explosion

/s /) /% sensitivity /s sensitivity /m) temperature/s

NEPE-9 2.0554 6.03 44 3.3252 70.96 270.44
NEPE-10 1.3328 6.91 36 1.8553 65.7 269.59
NEPE-11 2.6621 7.94 68 3.1623 67.6 273.47
NEPE-12 1.388 6.91 96 1.8714 76.52 264.6

NEPE-13 1.0476 7.6 92 3.0338 60.2 274.5

NEPE-14 1.321 8.53 56 2.0463 41.6 264.49
NEPE-15 2.7849 11.2 32 3.9602 38.54 259.35
NEPE-16 1.0449 12.3 60 2.0627 58.69 235.95

Note: 1) the data was obtained at 66°, 2.5 MPa.
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Table 4 Granularities of some solid propellant compositions

serial number D,p/pm Dywux / pm D, /pm
NEPE-9 345 360 17
NEPE-10 300 230 4
NEPE-11 245 100 21
NEPE-12 190 15 5
NEPE-13 135 540 25
NEPE-14 100 320 9
NEPE-15 45 160 29
NEPE-16 7 60 13
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Table 6 Values and sequences of Grey relation

grey relation degree

Dap Dy Dy
impact sensitivity ~ 0.654  0.727  0.697
fricition sensitivity 0.679  0.678  0.762
flame sensitivity 0.599 0.690 0.716

test item

significant level

Dyjpx > Dy > Dy
Dy >Dyp > Dyyux

Dy > Dyyx > Dap

reginal thermal

A 0.712 0.633 0.650
sensitivity

Dpp > Dy > Dyyux

electrostatic

e 0.715 0.698 0.694
spark sensitivity

Dap > Dyyx > Dy

5 s explosion

0.624  0.610  0.701 Dy > Dyp > Dy

temperature
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Grey Relational Analysis in Influencing Factors of NEPE Propellant Sensitivity

QIN Chao, ZHAO Xiao-bin, LI Jun
(Aerospace Industry Research Center of Solid Propellant Safety Technology, Xiangyang 441003, China)

Abstract: The Grey relationship degree of NEPE solid propellant sensitivities was calculated by numerical method, including
impact sensitivities, friction sensitivities, flame sensitivities and other sensitivities from composing and granularities. The results
indict that plasticization ratio is the main influence factors of friction sensitiity and regional thermal sensitiity. The contants of HMX
is the main influence factors of Shock sensitivity and 5 s explosion temperature, S is the main influence factors of impact sensitivity
electrostatic spark sensitivity and flame sensitivity. Granularities result indict that particle size of Al is the main influence factors of
friction sensitiity, 5 s explosion temperature and flame sensitivity. The particle size of AP is the main influence factors of regional
thermal sensitiity and electrostatic spark sensitivity, particle size of HMX is the main influence factors of impact sensitivity.

Key words: safety science; solid propellant; influencing factor; sensitivity; grey relation analysis
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