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Sequential Approximate Optimization of Shock Absorption System for
Lunar Lander by using Quadratic Polynomial Regression Meta-model

Min Hwan Oh*, Young Min Cho* Hee Jun Lee*, Jin Yeon Cho** and Do Soon Hwang**

ABSTRACT

In this work, optimization of two-stage shock absorption system for lunar lander
has been carried out. Because of complexity of impact phenomena of shock absorption
system, a 1-D constitutive model is proposed to describe the behavior of shock
absorption system. Quadratic polynomial regression meta-model is constructed by
using a commercial software ABAQUS with the proposed 1-D constitutive model, and
sequential approximate optimization of two-stage shock absorption system has been
carried out along with the constructed meta-model. Through the optimization, it is
verified that landing impact force on lunar lander can be considerably reduced by
changing the cell size and foil thickness of honeycomb structure in two-stage shock
absorption system.
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Table 1. Z7] A A| ST =S4
Honeycomb System 1,1l Density | Modulus Compressiv| Crush
Designation (kg/msl)/ (MPa) e Strength | Strength
Cell size(mm) - Foil Gauge(mm) (MPa) (MPa)
4.7 - 0.051 91.31 | 1012.9 5.65 1.69
Table 2. ZHMH Aol 2& %& 5T =M
Honeycomb System | : Compressive| Crush
Designation I(Dke"r;::g)’ "'}:Ad;:;s Strength Strength
Cell size(mm) - Foil Gauge(mm) (MPa) (MPa)
6.35 - 0.0381 54.44 | 620.1 2.34 1.03
Honeycomb System Il Density | Modulus |COMPressive | Crush
Designation (k g/mgi (MPa) Strength Strength
Cell size(mm) - Foil Gauge(mm) (MPa) (MPa)
4.8 - 0.0254 49.66 | 517.1 1.99 0.9
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