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IM Test and Evaluation of Reaction Level
for Solid Rocker Motor

Jichang Yoo*' - Changkee Kim* - Byoungsun Min*

ABSTRACT

Insensitive Munitions(IM) test methods and passing criteria of MIL-STS-2105D revised in April
2011 were studied since MIL-STD-2105(NAVY) had been created in 1982. Passing criteria of each
IM tests has not been established because domestic database of IM tests for rocket motors was
not enough, even though IM test and evaluation methods were well established with the same
level of advanced countries. In this study, direction of the development for IM of our country

was suggested through investigation and analysis of revised test methods and passing criteria.
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Table 1. Significant weapon and explosive accidents
since 1960
Location Date I?l ;?li{i Loss($)
Uss —
Oriskany 26 Oct. 66 | 44/156 10 million
Uss —
Forrestal 29 Jul. 67 |134/161 | 182 million
E s 15 Jan. 69 | 28/343 | 122 million
nterprise
N[i{i;c’tz 26 May 81 | 14/48 79 million
Carlilgw]g?tha’ 11 Jul. 91 3/49 15 million
lalabad, .
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Sz"fflghaBr?ilgtzi/ 28 June 02 | 32/70 | Undetermined
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Table 2. MIL-STD-2105D IM tests and passing criteria

Tests Passing Criterion

Fast Cookoff Burning
Slow Cookoff Burning
Bullet Impact Burning
Fragment Impact Butning

Sympathetic Detonation | No Accptor Detonation
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Table 3. Threat and Baseline Threat Range

Threat Requirement Baseline Threat Range

Average temperature
No rsponse more 550C ~850C
severe than Type V | 550C reached within 30s

Magazine fire
or aircraft fuel
fire

from ignition
Fire in an
adjacent No rsponse more Heating Rate :
magazine or severe than Type V | 1C/hr~30/hr
vehicle
Small arms No rsponse more From one to thre;e 127mm
attack severe than Type V | AT round, Velocity :

P 400m/s~850m/s

Fragmentin Steel fragment from 15g
murg\itions s No rsponse more with Velocity up to
atack severe than Type V| 2,600m/s and 65g with

velocity up to 2,200m/s

No rsponse more .
Shaped carge severe than Type Shaped charge caliber up to

weapon attack I 85mm

Most severe

reaction of No propagation of

same . . .
o reaction more Setonation of doner in

munition in severe than Type appropriate configuration

magazine, 1 M PPTop e

mircraft or

vehicle
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Fig. 2 Simplied Hazard Protocol-Bullet/Fragment
Impact
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Table 4. STANAG's relating to IM

STANAG's Relating IM

Liquid Fuel/Enternal Fire,
Munition Test Procedures

STANAG 4240

Bullet Impact, Munition Test
Procedures

Fragment Impact, Munition
Test Procedures

STANAG 4241

STANAG 4496

Slow Heating, Munition Test
Procedures

Sympathetic Reaction,
Munition Test Procedures

STANAG 4382

STANAG 4396

North Atlantic Treaty Organization(NATO)
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