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Common Variables

k = spring stiffness.
G = shear modulus.
E = elastic modulus.

Circular Wire Helical Springin Tension or Compression
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D = mean diameter.
d = wire diameter of spring material.
N = number of active turns of wire.

Circular Wire Helical Springin Torsion
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Dimensions: [length-force/radian]



Springsin Series
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Springsin Paralle
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Bending of Fixed-Free Beam with Concentrated L oad
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| = the area moment of inertia.



Bending of Beam Simply-Supported at Both Ends with Concentrated Load at Center Location

Beam with Simply-Supported at Both Ends with Concentrated Load at an Arbitrary Location
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The stiffness at the load pointis k _I3H LU :
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Clamped-Pinned-Free Beam
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The stiffness at thefreeend is k = 5 )
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Rod or Bar Longitudinal Stiffness
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A isthe cross-sectional area.
Rod or Bar Torsional Stiffness
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Jisthe torsion constant of the cross-section. Examples are shown in Table 1.



Table 1. Torsion Constants for Torsional Stiffness

Cross-section Shape

Torsion Constant J

Solid Circular Section
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Cross-section Shape Torsion Constant J

Solid Square Section
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Solid Rectangular Section
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