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Effect of Convolutes

The convolutes on the dorsal surface of the pressure bladder shift Because strain varies approximately linearly as a
the neutral axis of the bladder towards the palmar surface. function of distance from neutral axis, strain will be
o Exx0 smaller in the palmar surface of the glove due to the
[F] _ |EA B, , y, = —b; ~ "bladder convolutes.
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Given the neutral-axis shift, one can calculate the ‘“effective
stiffness” of the convolutes using the below equation.

~ Ematerial No T H A LT

lr.-..
Erene

[ EydA
Ve = fEdA > Econvolute = 3

Convolutes
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Convolutes Delay Wrinkling
Neutral Axis

The neutral axis shift due to convolutes reduces the strain in the palmar surface of the glove, delaying wrinkling.

First Order Approximatior
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Parameter Value
Ebladder 6.5 MPa
Ec:ircumferential 200 MPa
E<kin 65 MPa
Pressure 4.2 psi
Bladder 0.15 mm
Thickness
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Effect of Pressure

Linear Elastic Theory predicts the Bending Stiffness of Thin-Walled The bending stiffness after pressurization
change in radius due to pressurization: Cylinder: (Pressure = 4.2 psi) is:
P 7,.2 3 — :
Ar = El = E - (trst) Elpressurized = 2 Elunpressurized
tEcircumferential

Circumferential Modulus Effect on Radial Strain and Bending Stiffness
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Due to the unrealistic increase in bending stiffness during pressurization, the effects of the restraint layer must be considered.

Effect of Convolute Loca

Vary the location of the center of the ¢
proximal interphalangeal joint.
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Future Work

. Model Restraint Layer as individual pai
. Incorporate larger bending of index fing
. Incorporate more accurate material prc
- Reduce gap between finger and presst
. Verifty model with empirical data
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