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Fig.1 Experimental setup for measuring

the surface temperature at ignition
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Qs : 4.46cal/cm’sec
ti . 3.74sec
Tsi® 562°C
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(e)
Fig.3 Phote-transistor ontput versus time
curves in nitrogen atmosphere, (a),

(b) and (c ).
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Qs : 5.04 cal/cmsec
ti : 3.58sec
Tsi: 581°C
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Qs : 5.35 cal/cm’sec
ti : 3.08sec
Tsi. 515C

(b)

Fig.4 Photo-transistor output versus time
curves in helium atmosphere, (a)

and (b).
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Fig.5 Ignition temperature of propellant versus
incident heat flux various in ambient gases,

(), (b) and (c)
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Table 1 Dependency of ignition site upon ambient pressure for
various gases: Based on the photegraphic examination
by streak camera and high-speed 16mm camera.
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Fig.6 Ignitiontion temperature of propellant versus ignition time
in various ambienent gases, (a) and (b).
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A Non-Contact Surface Temperature Measurement Method for
the Propellant to be Ignited by Means of CO, Laser.

by Takeo SAITO*, Shaichiro AOYAGI* and Akira INAMA*

In the ignition transient process for the propellant composed of carboxyl-termi-

nated polybutadiene and ammonium perchlorate to be ignited by means of CO,

laser, the influence of different ambient gases upon the surface temperature has

been evaluated by a radiative intensity measurement method under sub-atmospheric

pressures. Such a temperature measurement of a non-contact type would make it
possible to climinate the complex problems involving the attachment of solid sensor

at the heated surface,

Photo-transistor having the maximum sensitivity at wave-

length 15 4m was put on the tip of a rotating arm-bar and the heated surface was

scanned with the radiation sensor,

The output was recorded on the screen of a
synchroscope through the slip rings electric terminals,

The calibration of the ra-

diative intensity to temperature was achieved using the reference black body emis-

sion in a furnace.

peratures) coincidate with the. trend of the previous experimental

The measured surface temperatures at ignition (ignition tem-

results using

thermocouplc method that the’ ignition temperature becomes higher with lowermg
'the ambient pressure and particularly higher ignition temperature is needed in helium

atmosphere,

(Institute of Space and Astronautical Science)
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