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ABSTRACT

Two erosive burning models were applied to compare analysis results of ballistic for the internal
ballistics of solid rocket motors. By comparing motor tests with results of analysis, the variance of a
grain shape was analyzed and coefficients of erosive burning were drawn. Results of comparison
presents that the coefficient of erosive burning was proportional to the change of burning area, while

inversely proportional to the change of cross area.
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Fig. 1 Schematic of a solid rocket motor.
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Calculation of Chamber Pressure& Grain Configure
| Chamber pressure at head section je———

I ’ Satisfaction of Burnout 7 —
‘ Supposition Lacal Chamber Pressure(P_gasss) vES

7 P_head,g=P2_head 7
[ Calculation Local Mass Flow Rate |

[ cateutation Chamber Pressure at head section |

‘ Calculation Local Chamber Temperature ‘ o

[ calculation Local Chamber pressure P2) |

Input Parameter Motor Performance Variables

+ Propellant Properties s Combustion gas « Thrust Coefficient

+ Grain Configure

Subroutine
+ Buming rate + Burning Area

Fig. 2 Performance prediction process of a solid
rocket motor.

+  Nozzle Configure o Thrust

o Specific Impulse

‘ + Average Chamber Pressure

o Total Impulse
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Fig. 3 Comparison of predicted pressure.
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Table 1. Burning time & average pressrue |. 0.000012 T T T .
m Grain 1
grain 1 |burn time |Ang. Pres.|Max. Pres. . ¢ Grain 2
0.000010 ° Gra!n 3 E
experiment 0.8 1,532 2,937 . v Grain 2-2
° A Grain 3-2
Analysis 1 0.75 1,556 2,927 , 0.000008 + .
Analysis 2 0.74 1,561 2,769 N v
grain 2 | burn time [Ang. Pres.| Max. Pres. 0.0000089 i
experiment 0.91 1,340 1,741
0.000004 T T T T
Analysis 1 0.78 1,326 1,637 500 550 600 650 700 750
Cross area (mm?)
Analysis 2 0.83 1,318 1,601
Fig. 6 Relation between a and cross area.
grain 2-2 | burn time |Ang. Pres.| Max. Pres.
experiment 0.98 1,241 1,493 0.000012 : , . ;
Analysis 1 0.87 1,195 1,410 .
Analysis 2 0.90 1,192 1,419 0:0000107 1
*
grain 3 |burn time [Ang. Pres.|Max. Pres. ¢
0.000008 .
experiment |  0.94 1,199 1,468 ° ——
i A M ¢ Grain 2
Analysis 1 0.87 1,195 1,410 0.000006 e Grain3 | |
v Grain 2-2
Analysis 2 0.90 1,192 1,419 A Grain 3-2
grain 3-2 |burn time |Ang. Pres.|Max. Pres. 0.000004 7+ P o P o 10000
experiment | 1.24 981 1,437 Burning area (mm’)
Analysis 1 1.23 950 1,436 Fig. 7 Relation between o and burning area.
Analysis 2 1.20 960 1,425 o Ao sjAsat.
* AARAIZE H9: sec, B B9 : psia Iyl 2~39 diste] AA 147 FL3HA
* 84 12 Eq. 9% A8 A3}, e ARstgon ARdse fadne A
a4 25 Eq 102 483 279, £ B Table 13 2T AL 4
@ 2HEs s =EE AV AFEH}
o & 4 vk oYF ABE MPOR B u  FARS FA F & Utk 4 299 FHL A
BA% Ee 3% 2H scale W3el 0% A £8 mEel S8 88 A5Ee 4 RE
214 Wsl Agko] wnsHA vEhd ZoE A4HA T vlws)] EW(Fig. 6) 1A W3
° @ % 9ok Zhgel Wk A9k 45 g £ Fbehe
Fig. 5 a4 Ad% B4 &35 2d<l 34 BEFE zte AL & F UTh
otk 1El 1% FAE V|FLE 27] FAA olgtE WHHE T#1Y @A o] FUEFE
o ozt dEAs HAZE TERATIV 98 AAAL FF@e Hhste AFE Kot o
Sstard B} 2 Q1(2A ) 2¢hF 6stard 2 < ' AAdALr 2o g §% 2712 Q13|
(29 3ehoz WSt B A APk 2 wwe] AP AAAFol gholA 1
A Al AFRE 7IFeZ saghe] 2% e THORS dHGo] FHEHI] W o
A el SoleEE AL AR aft P AL Holk Aoz woHEd,
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