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Material Young’s modulus (Y) Bulk modulus (K)  Shear modulus (n,)
(10""N m?) (10" Nm?) (10" N m?)
Steel 20.0 15.8 8.0
Aluminium 7.0 7.0 <5
Copper 12.0 12.0 4.0
Tron 19.0 8.0 5.0
Glass 7.0 3.6 3.0
Material Youngs
Modulus
IGPa
Mild Steel 210
Copper 120
Bone 18
Plastic 2
Rubber 0.02




> nlfatse Wiudhununesiaquiniiianudaugu (modulus Y

length L, cross section area A)
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dv d’x
s X = i
mMImamnaaey 189 x = x(t) luguuusesileiiuaslino
2
X(t) = Xp COS(OJt)7 w = ?ﬂ —orf
(®) = cos(at)
i o), O _ o

o~ wosin(t), == = —whocos(wt)
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1 /k /m

| k \/ |Fs|/x \/ restroing force/distance
w = _—= = - -
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1 1 1 1
K= Emvz, Fs = —kx = U(x) = EkX2 — E = Emv2+§kx2

2E 2E
Xmax at v=0— xp = o Vmax at X =0 — Vpax = A/ —
m
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x(t) = xp cos(wt) — v(t) = —wxg sin(wt)
1 2 2.2 L oo o
E = 5 Mxpuw”sin (wt) + Ekxo cos”(wt)
LTI 2 Lo 1 55
— E = Ekxo(sm (wt) + cos“(wt)) = Ekxo = 5 Mg

— Xmax = X0, Vmax = XoWw
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F, = —Bv Stoke's force =+ ma+ Bv + kx =0
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x(t) = xoe Pt cos(wt)
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ma(t) + kx(t) = Fext(t)

Fext(t) = Fo cos(wt)

? — x(t) = xp cos(wt)
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No damping

With damping




