
EVA gloves are one of the most complex components of the EVA suit 

Reduce hand strength, dexterity and tactility
[1]

 

May induce hand injury (e.g. fingernail delamination)
[2,3]

 

Improvement to EVA gloves is necessary 

Requires a deeper understanding of interaction between EVA glove and 
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EVA Glove Layers 

 Effect of Convolutes 
 

 Effect of Pressure 

Given the neutral-axis shift, one can calculate the “effective 

stiffness” of the convolutes using the below equation. 

The convolutes on the dorsal surface of the pressure bladder shift 

the neutral axis of the bladder towards the palmar surface. 

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

 First Order Approximation of Restraint Layer

 
Model Feature Purpose 

Longitudinal 

Restraint Cords 

Limit Axial 

Extension 

Circumferential 

Stiffness 

Limit  Radial 

Extension 

 Future Work 

• Model Restraint Layer as individual part 

• Incorporate larger bending of index finger

• Incorporate more accurate material properties

• Reduce gap between finger and pressure bladder

• Verify model with empirical data 

Because strain varies approximately linearly as a 

function of distance from neutral axis, strain will be 

smaller in the palmar surface of the glove due to the 

convolutes. 

Restraint Layer 

Sizing 

Cords 

[6] 

No 

Convolutes 

Convolutes 

Convolutes Delay Wrinkling 

Neutral Axis 

Convolutes 

Circumferential Modulus (Ecircumferential) [MPa] 

Due to the unrealistic increase in bending stiffness during pressurization, the effects of the restraint layer must be considered. 

Circumferential Modulus Effect on Radial Strain and Bending Stiffness 
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Pressure Bladder 

Thermal Micrometeoroid 

Garment 

[7] 

Finite Element Model 

 

 
 

Geometric 

Nonlinearity 

• Finger 

Bent Configuration of Finger 

Pressure 

Bladder 

Distal 

Phalange 
Medial 

Phalange 

Convolutes 

Abaqus Model 

Assembly 

Pressure Delays Wrinkling and Collapse 

Pressure = 4.2 psi 

Pressure = 0 psi 

Linear Elastic Theory predicts the 

change in radius due to pressurization: 

Bending Stiffness of Thin-Walled 

Cylinder: 

The bending stiffness after pressurization 

(Pressure = 4.2 psi)  is: 

Vary the location of the center of the convolutes with respect to the 

proximal interphalangeal joint. 

tight seal 

Role: Carries all human and 
pressure induced loads 

Role: Provides thermal and 
impact protection 

θPIP [radians]

C
o
n
ta

c
t 
M

o
m

e
n
t 

[N
·m

m
] 

Moment vs. Angular Displacement for Three Convolute Locations 

X = 15.2 mm 

Longitudinal 

Restraint Cord

 Acknowledgements 
 This project is funded and made possible by the Texas A&M Chancellor

Research Initiative and the Aerospace Human Systems Laboratory at Texas A&M.

X 

Convolute Location, X 

Convolute location effects required moment to bend the finger. 

Parameter Value 

Ebladder 6.5  MPa 
[4] 

Ecircumferential 200 MPa 

Eskin 65   MPa 

Pressure 4.2  psi 

Bladder 

Thickness 

0.15 mm 
[4] 

121.74 N·mm 

X = 10.2 mm 

X = 5.2 mm 


