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Fig.1 Emission curves of pyrotechnic composition
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Table 1 The effective wavelength of each testing channel
No. A/nm No. A/nm
1 1081 7 640
2 1004 8 614
3 924 9 592
4 858 10 572
5 792 11 551
6 669 12 522
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Table 2 Experimental results verified by multi-spectral

thermometer system

black body setting  testing temperature relative
temperature/K temperature /K difference/K error/%
1373 1391 18 1.31
1373 1386 13 0.95
1373 1398 25 1.82
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Fig.3 Flame temperature curve of a type of electric igniter

6 # it

KA K25 R be ek e B AT PO o 7 A2 2%, 8
e I DR A R L, A SCOE a6 A 2 T A o
SRR 09 23 B B 22 O i A D003l 2k N2 T K T 2K
2y ABE TR O I E , 5250 R, I A R B AT B 1Y
YA R R TE P O A R R R R R R 2O
TR S N0 L 32 R A% S B RS o R ) K A 2 5
MABEU L I AE o 22 D' 1% 5 S 00 3k 325 7 A K 25551
MR LB I RE T3 T A 1SR, Ry ik — 2B 58 3 K M K 2
FR i A RE 2 B LA R OR A K T 24500 7 i g IR 4R R T
PR HE

2% 3k
[1] Atsushi Ishihara. An evaluation in temperature measurement of
the burning surface by a thermocouple[ R]. AIAA 2001-3578.
(2] WoR R, WA IRG R ARG REL)]. A RSN,
2004,23(3): 1 -7.
DAI Jing-min. Survey of radiation thermometry[]]. Techniques
of Automation & Applications,2004,23(3): 1 -7.

[3] Pyatt E C. Some consideration of the errors of brightness and two-

[

colour types of spectral radiation pyrometer[)]. J Appl Phys,
1954,5. 264 —-268.
[4] Svet D Y, Sayapina V J,Levchuk V V, et al. Optical photoelec-
tronic pyrometer for measuring the true temperature of metals by
radiation[J]. High Temp High Press,1979,11: 117 -118.
Gardner J L,Jones T P,Davies M R. A six-wavelength pyrometer
[J]. High Temp High Press,1981,13: 459 —466.
[6] Coppa P,Dai J M, Ruffino G. The transient regine of a multi-

[5

[

wavelength pyrometer[ J]. Int J Thermophysics,1993,14 (3 ).
599 -608.
(77 %0 SRS, M0t . T3 A A 50 A 24z 3l AL I A L 8 12 Wi e 3t %
RIS )] . BRBRRL a2 5 HAR ,2006,12(3) : 213 -216.
JIN Zhao, XIAO Peng, DAI Jing-min. Research on genetic algo-
rithm for plume temperature of solid propellant rocket engine
[J]. Journal of Combustion Science and Technology,2006,12
(3):213 -216.
AT BT 1A T 2P0 B o S 4 A e R B Ik B AR () ]
[ A K % AR ,2004,27 (3) « 238 —242.
FAN Chuan-xin. Review on radiation characteristics and tempera-

[8

[

ture measurement techniques for exhaust flames of solid rockets[ ] ].
Journal of Solid Rocket Technology,2004,27(3) . 238 —242.
TLAEHT, EMS. A KR S L AR g ()] A
A ,2006,26(4); 18 —22.

FAN Chuan-xin, WANG Peng. A study on measurement method

—
©
—

of exhaust flames temperature for solid propellant rocket engine

[J]. Journal of Astronautic Metrology and Measurement, 2006 ,

26(4). 18 -22.

WD A KA ML IR B8 IR IR 8 Tl R 24t R

2007.

[11] FHEPLEE R, E3 ). el 20 J K5 mill i prs [)].
LT A ,2008,30(1) ; 47 —50.
XIN Chun-suo, DAI Jing-min, WANG Ying-li. Development of
optical fiber twenty-spectral radiation pyrometer [ J]. Infrared
Technology,2008,30(1): 47 —=50.

[12] D P Dewetitt, G D Nutter. Theory and Practice of Radiation
Thermometry[ M]. John Wiley & Sons, Inc. 1988: 99 —-102.

[10

[

Flame Temperature Measurement of Pyrotechnic Composition Using Multi-spectral Thermometry

LI Zhan-ying, Xl Lan-xia, LIU Ju-peng, GUO Chong-xing, LIU Chun-jian, LIU Huan-yang
( The 213th Research Institute of China Ordnance Industry, Xi'an 710061, China )

Abstract: The combustion characteristics of pyrotechnic composition was studied. The feasibility of using multi-spectral thermome-
try to test the flame temperature of pyrotechnic composition was analyzed. The multi-spectral thermometer system with twelve
testing channels was developed. The correctness and the stability of the multi-spectral thermometer system were verified using the
Israel Cl systems SR-20-33 black body which temperature precision is +3 °C. The flame temperatures of a type of electric igniters
were tested using the multi-spectral thermometer system.
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