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Coolant Effect on Gas Generator Propellant

Gookhyun Baek* - Yoo-Jin Yim**

ABSTRACT

The effect of coolants has been studied on the burning properties of low burning rate
HTPB/AP composite propellant containing Oxamide or Melamine as coolant for the gas
generator. With increasing the content of coolant, the burning rate and the flame temperature
could be lowered and the effect on flame temperature was about the same for two coolants.
However due to the different thermal decomposition properties of coolant, the burning rate of
Melamine propellant was found to abnormally decrease if 200 pm AP was partially replaced with -
6 um AP.
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Table 1. Properties of various coolants

Chemical Oxygen Density Heat ?f

Name Formula Balance (g/cc) Formation

! ®% |8 (keal /kg)

Nitro CHNO, | 308 1770 213
guanidine

Oxamide | GHN:O; | -72.7 1.667 1390

Ammonium |- by 6| 516 1500 2164
oxalate

Melamine | CsHeNe 1142 | 1573 135

Dihydroxy | yn,0, | 267 1.850 1100
glyoxime
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Table 2. Composition and burning properties of HTPB/AP propellant containing Oxarmide

Batch no. AP200 AP6 RDX |Oxamide A ZE) dogex Rb@1000 Pressure Exponent
wt.% wt.% wt.% wt. % wt. % (K) (mm/s) n
R-0304 66.0 - - 14.0 - 1568 2.43 0.1538
R-0405 46.0 - 20.0 14.0 - 1422 1.90 0.2173
R-0406 440 - 20.0 16.0 - 1371 1.71 0.2597
R-0407 24.0 20.0 20.0 16.0 - 1371 1.95 0.3797
R-0408 - - ” ” Cr03=0.1 1370 1.90 0.4577
R-0409 Cr0,=0.2 1374 1.82 0.4948
R-0410 44.0 20.0 - 16.0 SFI0=0.4 1486 2.54 0.3980
R-0411 ” ” - " SFIO=0.8 1508 312 0.8253
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Table 3. Composition and burning properties of HTPB/AP propellant containing Melamine

Batch no AP200 AP6 Melamine FEg2= Rba1000 Pressure Exponent
) wt. % wt.% wt.% (K) (mm/s) n
R-0301 60.0 - 20.0.0 1344 2.66 0.3344
R-0413 50.0 10.0 20.0 1344 231 0.2753
R-0414 40.0 20.0 20.0 1344 2.29 0.5144
R-0415 55.0 - 250 1298 1.40 =0
R-0419 65.0 - 15.0 1471 3.55 0.2296
R-0420 62.0 - 18.0 1380 2.96 0.1565
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Table 4. Comparison  of  thermal  decomposition

properties of coolants
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