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A Study on Sensitivity Characteristics of Percussion Primer by
External Impact Using Probit Analysis
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Abstract The electric primer or percussion primer used in military ammunition ignites the propellant and
fires the warhead to the target. The primer must be able to supply energy to the propellant within a
short time by the required level of stimulation. To evaluate its performance, the quality of the primer
is managed through a sensitivity test, 0% non-functional, and 100% functional test. However, there is a
limitation in that the sensitivity of the primer cannot be estimated between the 0% non-ignition and
100% ignition energy levels. Recently, it has been reported that some firearms in use in the military did
not fire the ammunition even after the firing pin struck the primer. It is presumed that it was caused
by the lack of striking energy of the firearm, deterioration of the primer's performance, etc. However,
since the current defense standards do not specify a method for evaluating the detonation force of a
firearm, there is a need for research that can evaluate the sensitivity characteristics of the primer. In
this study, the self-sensitivity of the KM36A2 percussion primer was measured through drop tests, and
a primer sensitivity curve with a 95% confidence interval was derived through Probit analysis. Through
the sensitivity curve and numerical analyses, it is possible to precisely analyze the correlation between
impact energy and the detonation of the primer, and it is expected that this will be used for the precise
evaluation of the striking force of the firearms and in studies on the lifespan of firearm components.
In this study, the sensitivity characteristics of only the KM36A2 percussion primer were studied, but
further studies on sensitivity characteristics are required encompassing all the primers in service in the
military.
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Table 1. Primer Type and Appearance

Type Percuss.lon(Stab) Electric Primer
Primer
External By Hitting .
Stimulus (By Stabbing) By Electrical Power
Appearance
QIR FZo] Hog AYEE= 799l KM36A2 Bt

A4 = A F-9(Table 1 FF)oll= 54€ S 4
A|AEI(UNS) C260009] 4 AF(70% Cu + 30%

1_.\_0

Tester Manufacturer

Poongsan
Corporation

Max Height

Fig. 1. Figure of drop sensitivity tester
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Table 2. Primer Powder Composition and Ratios E2 fom moy B4 Sgsigli, AR B4 A%
Components Ratios (%) Material Spec. = o]— Fig. ZQ. Fdyuty
Lead Styphnate 00.0 = 0.0 MIL-L-757
Barium Nitrate 00.0 + 0.0 MIL-B-162
Antimony Sulfide 00.0 £ 0.0 MIL-A-159 Drop Test
Aluminium 0.0 £ 0.0 MIL-A-152 (Get Sensitivity data by Drop Height)
PETN 0.0 £ 0.0 MIL-P-00387 g
Tetracene 0.0 = 0.0 MIL-T-46938
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Where, E potential(impact) energy, m weight, g
gravitational acceleration, h height

Probit Analysis

(Distribution Fit Test)

&

(Obtain Regression Line and Sensitivity Curve)

Fig. 2. Procedure about the study
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Table 4. Distribution Fit Test
Table 3. D T |
able 3 rop Test Result Distribution Pearson | Deviance P
Height Trials (128;;;15? Ignition Rate Weibull 1.815 2.633 | 0.874/0.756
' E - Normal 2775 | 3392 |0.735/0.640
1 inch 50 EA 0 EA 0% Logistic 3.941 5.186 | 0.558/0.394
Smallest Extreme Value 2.784 4.093 0.733/0.536
7 inch 50 FA 0 EA 0%
8 inch 50 EA 3 EA 6 %
9 inch 50 EA 9 A 18 % ol ngYl HFPL W2 Eq. 3)9 ALE FHT
Oinch | s0ta | 2ea | dox o, otle] Fq, (2 1 S744S Lhehilch. oP71A
11 inch 50 EA 35 EA 70 % Fig 331]_ 71—0] 95%9,] A]ﬂ;ﬂ% X]L]_l_ 1:11—_7,-_ l-—_o]% %
12 inch 50 EA 48 EA 96 % _'__ 7] = EO ?/\Bq_/'\_i 7]_11_1:_ ,_E]ﬂl 94?1/‘_1‘9_
13 inch 50 FA 50 FA 100 % E L‘rE]-IH‘},{E},
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