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ABSTRACT

In this study, the design criteria is presented for Finocyl grain, which is easy to generate
neutral thrust when designing solid rocket motors. For this purpose, an automated program using
drafting method was developed for burn-back analysis and its accuracy was validated. Using this
developed program, burn-back analysis was performed with various configuration parameters of
Finocyl grain, and the tendency and sensitivity analysis on burning characteristics were
performed. Based on this analysis, the design criteria were presented to generate the neutral

burning surface area trace for a Finocyl grain.
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Fig. 1 Finocyl grain configuration.
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Table 1. Variables of Finocyl grain.

Design parameters Design ranges

L/D 3,57
Slot length(mm) 50~200
Cylinder length(mm) 200~350

Slot width(mm) 3~9

Slot height(mm) 47~57
Cylinder radius(mm) 10~20
Slot radius(mm) 30~50
Slot N 2~12
Outer radius(mm) 0 (fixed)
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Fig. 2 Flow chart of Burn-back analysis.
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Fig. 4 Drafting error for the tapered configuration.
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Table 2. NAWC no.6 variables.

Fu4

X W R1 R2 R3 R4

[mm] | [mm] |[mm]|[mm]|[mm]| [mm]
A | 483 | 1524 |48.26 - -
B | 3023 | 39.70 |23.80 - -
C | 146.81 | 39.83 | 23.67 - -
D | 299.21 | 39.83 |15.70 | 23.67 | 5.41 | 4.88
E | 37541 | 28.78 |15.70 | 34.72 | 541 | 4.88
F [1670.81 | 27.56 |15.75|35.94 | 541 | 4.73
G [1696.21 | 27.56 |35.94 - -
Chamber radius[mm] 63.5

Table 3. Variables of Finocyl grain.

Grain configuration Finocyl
L/D 5
Slot N 8
Slot width(mm) 12
Slot radius(mm) 40
Slot height(mm) 57
Outer radius(mm) 60
Cylinder radius(mm) 20
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Fig. 6 NAWC no.6 grain configuration.
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Fig. 8 Burning surface area with slot N.
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Fig. 9 Burning surface configuration with slot N. Fig. 10 Burning surface area with slot length.
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Fig. 13 Burning surface area with slot height.
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Table 4. Variables by L/D of Finocyl grain.

L/D=3 | L/D=5 | L/D=7

Slot length(mm) 30 50 70

Cylinder
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Table 7. Standard deviation with variables.

Slot N
Slot width
Cylinder
radius
Table 8. Sensitivity analysis results with variables.
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Slot length
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radius
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