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Abstract —One of the critical issues associated with the 40mm long hollow cylinder's development and main-
tenance is the prediction of cylinder erosion. The actual firing test is the most accurate method to measure the
cylinder erosion rate. But it costs a great deal and requires a long measurement time. Hence many empirical
methods have been proposed to predict the erosion rate and life span of long hollow cylinders. An EFC formula
is calculated. An approximate erosion formula for the ammunition type A is derived to interpolate 16 observation
values up to 4,000 rounds. A new erosion equation and muzzle velocity formula are also suggested. Several

numerical results are presented.

Keywords —approximate formula(==A}2]), curve fitting(Z1 2 §}), erosion equation(F+ = -4 4]), empirical

method(73 &4 ¥%), long hollow cylinder erosion(%2
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Fig. 1. Erosion Sensor.
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Fig. 2. EFC & muzzle velocity for 3 ammunitions.
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Table 1. EFC & Muzzle Velocity for 3 Ammunitions

B EFC(10° mm) FPET (m/sec)
AE 22.5 1,005

BE 210 1,400

ce 27 1,015

Table 2. Values of EFC

§F  ZAmm)  Akmm) M3
AEF 0.000225 0.000225 HER=S
B 0.002100 0.002108

cer 0.000270 0.000270
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Fig. 3. measured wear for ammunition Type A.
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Table 3. Erosion Values of Ammunition Type A

e ) AEHW1)
0 0 0

253 0.057 0.064
548 0.237 0.236 0.238
794 0.396 0.398
1284 0.637 0.620
1529 0.673 0.704
1786 0.799 0.778
2031 0.839 0.841
2276 0.882 0.896
2521 0.922 0.945
2766 1.003 0.990
3011 1.015 1.030
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Fig. 4. Calculated Erosion Values for Ammunition Type
A &B.
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Fig. 5. Calculated Erosion Values for Ammunition Type
A&C.
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