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ABSTRACT

Purpose: This study proposes the main sources of uncertainty and uncertainty analysis of a measurement
system of insensitive munitions tests.

Methods: We established the mathematical model for calculating measurement uncertainty of insensitive muni—
tions tests, conducted experiments for calculating uncertainties of dynamic sensitivity and overshoot value,
and estimated the distributions of uncertainty factors.

Results: The measurement uncertainty calculation methods are presented, which include experimental data
processing methods for calculating uncertainties of dynamic sensitivity and overshoot value.

Conclusion: The measurement of explosion pressure in insensitive munitions tests is an important issue to
the reporting test results and classifying reaction types. The more efforts to ensure the reliability of the

insensitive munitions tests results are required.
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Table 2. Status of IM policy implementation in each country

N

Country National Standards IM policy implementation
USA MIL-STD-2105D
UK JSP 520 IM requirements are
Australia DI(G) LOG 07-10 mandatory for all munitions,
Sweden' Considering the use of STANAG 4439 including legacy munitions
Canada’ DOAD 3000-2 in progress
France” Mod and DGA Instruction No 211893/DEF/DGA/INSP/IPE
- - - IM requirements are
Netherlands! Directive of the Neth.eljlands A.rrFlaments Director — mandatory for all new
Insensitive Munitions munitions
Denmark In preparation
Finland
Italy DG-AD IM Guidelines 2000
Norway STANAG 4439 IM requirements are desirable
Germany Fi STV 3
L Draft policy or in preparation, 2

IM requirements are mandatory for all munitions on—board aircraft carrier
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Table 3. Comparison on the criteria of the IM test standards in each country
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Table 4. The experimental results for determination of dynamic sensitivity

P. (MPa) Output (mV) P, (MPa) Output (mV)
0.1905 961.5 0.1428 682.5
0.2657 1310.3 0.2528 1195.7
0.2592 1270.4 0.2457 1180.7
0.2465 1195.7 0.2583 1260.4
0.1644 834.5 0.2457 1195.7
0.2465 1200.7 0.2396 1195.7
0.2528 1195.7 0.2393 1245.5
0.2724 1305.4 0.2712 1320.2
0.2592 1280.4 0.2457 1220.6
0.1575 772.2 0.2865 1384.0

o W, 95 % ST S AGHT S, B4 el RERIAE 5,1 T} ol & gt
Akdyna
dyna = 2X = 4732 % (6)
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Table 5. The experimental results for determination of dynamic sensitivity

P (Mpa) P .. Mpa) A (%)
0.1930 0.2076 76
0.2630 0.2767 5.2
0.2550 0.2687 5.4
0.2400 0.2573 7.2
0.1675 0.1768 5.6
0.2410 0.2572 6.7
0.2400 0.2550 6.3
0.2620 0.2800 6.9
0.2570 0.2755 7.2
0.1550 0.1670 7.7
0.1370 0.1499 9.4
0.2400 0.2545 6.0
0.2370 0.2501 55
0.2530 0.2680 5.9
0.2400 0.2610 8.8
0.2400 0.2523 5.1
0.2500 0.2600 40
0.2650 0.2800 5.7
0.2450 0.2594 5.9
0.2778 0.2975 71
* = Prmax - ’:<
AN, P = tdst Az 3ol po P Al g PoFA g Ak, A= TX 100 % =
SHTTE
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Sflasn = 2X0.6=1.2% (10)

4 (1% op, % ARESA 1] HBE, gp, o) BIEI el 12 %, AfEE Rit BER Fahgolt.

ole Azste] Vel Feko] Z4RE FUEE Table 63} 2t

Table 6. The uncertainties budget of the detonation pressure

Quantit Estimate Standard = Sensitive Contribution to the Degree of
Y uncertainty Pfrobabﬂﬁy Coefficient | standard uncertainty freedom
X, T; distribution
u(mz) ¢ Uu; (y) v
D; 100 - - - - -
opy - 4.732 Rectangular 1 4.732 co
op, - 9.4 Rectangular 1 9.4 co
0P, - 0.75 Normal 1 0.75 o
opy - 1.2 Normal 1 1.2 0
Ap 100 10.6 0
PHEFRAE o (y) & et o] 78 5 Ut
u,(y) = \/Eu? (y) = \/Eciu (a;)?
i ; (11
= /4.732249.424+0.752+ 1.22=10.6 %
SEAGE v, he} o] Pojint.
u (y)
v = = O
eff > ut(y) (12)
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