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M easurement of the Signal Transn ittance of Solid Propellant

Plume with Snoke-box M ethod
ZHAN G Jinmin, YUAN Hua, HE Tie-shan, L U Jun-feng
(The 42nd Institute of the Fourth A cademy of CA SC, Xiangfan 441003, China)

Abstract: A signal (including visible light, nearmid-far infrared radiation) transnittancemeasuring system and a
snoke-box w ere studied and established to evaluate the signature of lid propellant formulation base on the frane-
work of SCF (Signature Characterization Facility). In order to validate this systen, a number of testsperformed by
adopting different propellant formulations under different expermental conditions The result show s that the testing
accuracy of the system is less than 3%. Based on the experimental data, a standard to characterize the signals trans
mittance of primary and secondary snoke has been established T he results indicate that the signal transn ittance de-
creasesw ith increasing the content of A | pow der for primary snoke and closely relates to the content of A P in propel-
lant formulation for secondary snoke, and the occurrence of secondary snoke is related to the tenperature and hu-
midity in the snoke -box
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Fig 1 Signal transnittancemeasuring system used
in the snoke-box method
11
( )
10
15 30% 95% RH
12

@36 mm )
6 mm;
: 29
13
131
2 1
Q 9 um 1 06 um
) 3;
xR i
| HAN,S k4
Q? H AL
[ \\ A
\
WEBAT )
ikl
£ W - BNH
WK
2

70 g,

BB =%

Fig 2 The systean of measuring the visible light and
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Fig 3 Head anplifier circuit of the detector
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Fig 4 M easuring system of themid and far 1 ( )
IR trangmittance of amoke Tablel Resultsof measuring the optical signal transnittance
primary snokew ith the snoke-box method
2 /% /% /%
Al AP
! 1 1 515 8120 Q 99 91 60 193
’ ' 2 6 515 3720 213 5450 228
3 1 540 7920 Q 18 89 67 Q 63
; 4 1 370 8005 Q 42 90 69 Q 70
, 5 3 520 519 2 45 72 08 273
5
2 ( )
4 L2, 3, 4 — Table2 Resultsof measuring the optical signal transm ittance
0
of secondary snokew ith the snoke-box method
/% /% /%
Al AP

6 1 37 68 87 Q 55 91 68 110

(=]

v
~
[N

53 66 42 Q 67 89 07 Q 44

8 3 53 43 84 111 72 26 Q77
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Fig 5 Theoptical signal transnittance curvew ith time
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Table5 M echanical sensitivity of the fomulations in table 1 5 10mm/s
H so (12 22M Pa) , , CL -20
/% /% /an DNTF , CL-20DNTF
GL-236 CL-20 50 34 342
GL-237 FOX-12 50 16 26 9
GL-238 DNTF 50 14 24 6
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Table 6 M ethyl violet test of the formulations in table 1
,FOX-12
/% /% /min
GL-178 HMX 50 HM X 50 70 5h
GL-236 CL-20 50 CL-20 50 80 5h
GL-237FOX-12 50 FOX-12 50 45  5h (1] : —CL 2003} 11994, 72
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