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Reference values are typical; verify against datasheets and codes for design.

Key equations
Quantity Equation Notes

Torsion formula τ = T ρ / J Zero at centre, max at outer radius

Polar moment,
solid J = π d4 / 32

Polar moment,
hollow J = π (do

4 − di
4) / 32

Angle of twist φ = T L / (G J) Radians

Shear modulus G = E / [2(1 + ν)]
Power
transmitted P = T ω, ω = 2π n / 60 n in rpm

Stiffness kt = T / φ = G J / L

Key takeaways
• Valid for circular shafts in the elastic range; plane sections stay plane.
• Diameter enters as d⁴ in J, so a small increase buys a large gain in twist stiffness.
• Hollow shafts carry torque efficiently because material near the centre does little work.
• The article's equations are images; standard textbook forms are shown, so check the original.
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