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Enhancement of Performance for Solid Composite
Propellant Motor using Teflon Nozzle
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ABSTRACT

The INHA Rocket Research Institute changed the Ceramic nozzle material of their developed Solid
Composite Propellant Motor with Teflon nozzle material. Static firings of the new Solid Rocket Motors
was conducted on Thurst Tester to validate the increase in performance. The new enhanced Solid
Roket Motor increased the total impulse by 183 percent while improving its reliability. The new
process of manufacture reduced the time to produce a nozzle.
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Table 1. Specification of IRRI SRM

Fuel Aluminum (Powder)
Oxidizer Sodium Chiorate
Binder Epoxy resin

Stainless Steel
Graphite and fireclay

Case Material
Nozzle Material

Insulator -
liner -
Gross Weight 250 g
Propellant Weight 82 g
Specific Impulse 91 sec
Total Impulse 73 N - sec
Maximum Thrust 190 N
Burning Time 0.9 sec
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Fig. 2 Time - Thrust curve between Same Motors
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Table 2. Heat Conductivity of Materials

k Erosion Rate
W/m - K* | (mm/sec)
ATJ Modern
Graphite 89 0.1
Pyrolytic Graphite 3.66 0.03
Carbon Cloth
Phenolic 164 0.17
Slica Giotn 82,99 0.381
Teflon 0.35 -
* Property at 300K , = Unknown
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Fig. 3 Comparison of Thrust between Teflon and
Ceramic Nozzle
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Table 4. Comparison of Man Hour { M/H )

Ceramic Teflon
Nozzle Nozzle
Walde &A
b S 1 hr
%f 4 hr
B 1 hr
A& 4 nr Manufactured
Un= over 24 hr by lathe
ZHF0| over 1 hr
otz 1 hr 1 hr
BE HE 2 hr 1 hr
& Az over 34 hr 6 hr

» Standard for 10EA Nozzle
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