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1 Derivation of the Stroh formulation

The incremental constitutive relation can be obtained by expanding Eq. (3.1), as
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The components of the incremental equilibrium equation (3.3) and the incremental Maxwell

equation (3.5) read
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The incremental incompressibility constraint can be derived from Eq. (3.7) as
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We combine Egs. (3.9) and (S4) to obtain
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where the prime denotes the derivative with respect to r. From Eqs. (S1))4 7 and (S4]) we get
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Substitution of Eq. (3.9) into Eq. (SI)s gives
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Rewriting Eqs. 7, and (3.9) results in

K

T —Ton MU, — T(TAT‘)' (S7)

P =

1 8, Do M? SyrLoo M 1 I? TiooM
A =- |2 U+ — Up— | — + —2 | M?® — 1A, — o) -
(7“ ) T |: OzKQQ + OéKQQ o K22 + OéK222 " QL 92 ( 9)
(S8)
Then, we substitute Eq. (3.9) into Egs. 1’2,3,5,11 and 1 to get
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Similarly, from Egs. (3.9), 172}375 and 2, we have
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Finally we can write Egs. (S5)-(S11)) in the form (3.11).
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2 Incremental coefficients for a Gent material

From Egs. (2.35) and (4.1), the radial stresses in the DE and elastic layers can be obtained as
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Further, the circumferential stresses in the balloon can be obtained from Eq. (2.37) as
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at the elastic layer, respectively.
As a result, the deformation of the solid can be solved using the interfacial condition
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We note that the displacements and normal stresses at the interfacial face of the layers are contin-
uous, but there will be a jump for the circumferential stresses at the interface [IJ.
The non-zero components of the tensors containing the electro-elastic moduli for the considered



Gent elastomer (with the superscript s omitted) read
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