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Numerical Investigation for Multi—layer Shock Absorber to Improve
Survivability of Fuze at High Impact

Kyoung Jae Soh', Minkyum Kim' and Dachee Lee' '

!Researcher, The 4th R&D Institute 3rd Directorate, Agency for Defense Development, Daejeon, 34060, Korea

Abstract

This study proposes a method of constructing an effective shock absorber. The existing shock absorber is fabricated only with polyethylene;
however, the new shock absorber comprises polyethylene on the outside and a high-density material on the inside. The shock was mostly reduced
when the density difference between the inner and outer materials was large. Aluminum, titanium, and copper were chosen as the outer structure
of two-layer. Shock reduction was most effective in copper with the highest density, and the maximum deceleration was reduced by 43% while
the impulse was reduced by 51% in the proposed shock absorber than the traditional shock absorber. In the cases of four-layer and six-layer shock
absorbers, the impulse was reduced, but the maximum deceleration was increased. The fuze must survive from the biggest shock and the
remaining shock waves should not exceed the threshold. Thus, a two-layer structure shock absorber using polyethylene-copper was proposed.
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Fig. 1 Bird assembly computational analysis 2D modeling with
existing shock absorber(Axial symmetry)
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Fig. 3 Computational model of target

Table 1 Information on the materials and modeling

Structure Material EOS Strength Model
Impact Head STS630 Shock Steinburg Guinan
Main Body AL7075-T6 Shock Steinburg Guinan
Fuze AL7075-T6 Shock Steinburg Guinan
Target Lead Shock Steinburg Guinan

Material 1 Polyethylene | Shock Elastic

Material 2 Titanium Shock Steinburg Guinan
Material 2 Copper Shock Steinburg Guinan
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etal.,2019).
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Fig. 4 Bird assembly computational analysis simulation
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Table 2 Information on the materials

Material 2 Density(g/cm’)
AL7075-T6 3
Titanium 4.5
Copper 8.9
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