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1 Explicit expression for the coefficients ρi of the characteristic polynomial for the non-holonomic
double pendulum

From Eqs.(58), the explicit expressions for the coefficients ρi (i = 0, ..., 4) can be obtained as
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ρ4 = k̃1. (SM 5)

2 Critical flutter load with a single source of viscosity

2.1 Presence of internal damping c̃i

The critical load for flutter in the presence of only the internal damping c̃i = r is given by
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(d̃(3d̃+ 2) + 16Ĩr,L + 10M̃L + 1)

(SM 6)

1



For c̃i → 0 (or equivalently r → 0) the limit critical load is given by
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2.2 Presence of external damping c̃e

The critical load for flutter in the presence of only the external damping c̃e = r is given by
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[
1225 c̃4e + 20160 c̃2e

(
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− 89856Ĩr,L + 20736k̃1M̃
2
L − 576k̃1M̃L + 119808M̃2

L − 10368M̃L

+1440

)
/
(

720
(
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For c̃e → 0 (or equivalently r → 0), the limit critical load is given by
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3 Critical flutter load with two sources of viscosity

3.1 Presence of internal and external damping

For the sake of simplicity, the critical load is particularized for the case ξ̂ = [1/2, 15, 15, 50]. By setting c̃e =
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Moreover, the maximum value of the critical limit load (79) can be obtained by taking the limit of vanishing
viscosities along the particular direction
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3.2 Presence of translational and rotational damping for the non-holonomic constraint

For the sake of simplicity, the critical load is particularized to the case ξ̂ = [1/2, 15, 15, 50]. By setting c̃r,L =
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Moreover, the maximum value of the critical flutter load at vanishing viscosity, equation (81), can be obtained
as
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