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Bullet Impact Tests for Solid Rocket Motor

Hyun-Gull Yoon - Byung-Tae Ryu - Chang-Sun Choi’

ABSTRACT

Bullet impact tests for solid rocket motor were performed and its results were described. Two motors
were made of composite and steel for case material, respectively and their reactions to the bullet impact
were compared. Throughout the tests it had been tried to setup the procedure of bullet impact test and

criteria of the judgment for the reactions.
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1. Summary of major aircraft-carrier fires since 1966

AIRCRAFT
CARRIER DATE PERSOI\.INEL Damaged or | COST DOWN CAUSE
Dead/Injured TIME
Destroyed
ORISKANY 10/66 44/156 3/0 $ 10M - Fire in a flare locker
FORRESTAL 7167 134/161 21/43 $ 72M - Inadvertent rocket launch
ENTERPRISE | 1/69 28/343 15/17 $ 56M | 6 MOS Huffer exhaust on warhead
NIMITZ 5/81 14/42 3/9 $ 58M | 3 DAYS Aircraft crash
TOTAL | | 2201702 42/69 $196M | -
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Type Name Reaction Behavior
+ Very rapid plastic deformation of metallic cases
I Detonation » All energetic material will be consumed.

+ Large ground craters and blast overpressure damage to nearby structures

[T [Partial Detonation |

+ Some of the energetic material reacts as in a detonation.
An intense shock is formed; some of the case is broken into small fragments
» Ground craters and blast overpressure damage to nearby structures.

m Explosion

+ High local pressures leading to violent pressure rupturing of the case

« Metal cases are fragmented into large pieces and thrown long distances.
« Air shocks can cause damage to nearby structures.

+ Minor ground craters and blast damage to adjacent metal plates.

» The case might rupture but does not fragment
v Deflagration + Propulsion might launch an unsecured test item

+ Only heat and smoke damage from the burning energetic material.

« The energetic material ignites and burns, non-propulsively.
» The case may open, melt or weaken sufficiently to rupture nonviolently,

\% Burning allowing mild release of combustion gases.
 Debris stays mainly within the area of the fire
+ No fatal wounds to personnel or hazardous fragments beyond 15 m
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Additional Criteria(NATO AOP-39)

- Overpressure does not exceed
5 kPa at 15m

IV | Deflagration |- Test item breaks up in no
more than fragments

- Scattering of burning materials

- Overpressure does not exceed

5 kPa at 5m

Test item splits in a

non-violent way

Type l Name

\4 Burn - No fragment of more than 79
J or more than 150g beyond
15m

- Heat flow is less than 4
kW/m2 at 15m
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