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Open-cell Elastomeric Foams:
Modelling
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Closed-cell Elastomeric
Foams: Modelling
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Plastic Foams: Modelling
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Example 1:
Find Foam Density and Thickness

Table 8.2 Example 1: selection of foams

Specification of the problem

Mass of the package object, m = 0.5kg

Area of contact between foam and object, 4 = 0.01 m?

Velocity of package on impact (drop height 4 = I m), v =4.5m/s

Energy to be absorbed, U = mv?/2 = 51

Maximum allowable package force (based on deceleration of 10g), F = ma = 50N
Maximum allowable peak stress, o, = F/4 = 5kN/ m?

Solid modulus in foam (flexible polyurethane), £, = 50 MN/ m>

Maximum allowable normalized peak stress, o,/ Eg = 10 4

Iterative procedure

Ist Iteration L >t <t
Initial choice of 1, I m 0.00l m
Resulting strain-rate, € = v/, 4.55"" 45%x10°s!
Resulting (W/E,) ato,/E, = 107* 525%107° 7.4 x107°
Energy absorbed per unit volume, W 2620)/m* 3700J/m?
2nd Iteration

Revised 1, (from U = WAY) 0.19m 0.14m
Revised ¢ = v/, 24571 32571
Revised (W /E,) 6.6 x 1077 6.7%107°
Revised W 3300 /m? 3350 J/m?
3rd Iteration

Revised 13 (from U = WAr) 0.15m 0.15m
Optimum density, p*/p, (Fig. 8.8) A little below 0.01

Gibson, L. 1., and M. F. Ashby. Cellular Solids: Structure and Properties. 2nd ed. Cambridge
University Press, © 1997. Figures courtesy of Lorna Gibson and Cambridge University Press.
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Example 2:
Find Foam Material and Density

Table 8.3 Example 2: selection of foams

Specification of the problem

Mass of the package object, m = 2.5kg

Area of contact between foam and object, 4 = 0.025 m’

Thickness of foam, r = 20 mm

Drop height, 7 = 1 m

Velocity of impact v = (2gh)'/? = 4.5m/s

Strain-rate é = v/t = 225/s ,

Energy to be absorbed U = mgh = 25]

Energy to be absorbed per unit volume of foam W = U/At = 5 x 10* J/m3
Maximum allowable force (based on decleration of 100g) = 2500 N
Maximum allowable peak stress o, = F/4 = 10° N/m?

Trial design point A, using E; = 100 MN /m?
Normalized energy W /E, = 5 x 107*
Normalized peak stress o,/ E; = 107

Final design point B, read from diagram
Normalized energy W/E, = 1.8 x 107
Normalized stress o,/ E; = 3.7 X 10~°
Resulting derived value of E; = 28 MN/m’
Desired foam density ~ 0.1

Gibson, L. J., and M. F. Ashby. Cellular Solids: Structure and Properties. 2nd ed. Cambridge
University Press, © 1997. Figures courtesy of Lorna Gibson and Cambridge University Press.
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Case Study:

FOAM LINER
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