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≔σ1 =σθ 46.048 ksi ≔σ2 0 ksi ≔σ3 =σr -17.711 ksi

Yield Strength of 18-8 Steel ≔Sy ⋅50 ksi

Max Shear Stress ≔τmax =―――
-σ1 σ3

2
31.879 ksi

Factor of Safety per MSS ≔ns =―――
Sy

⋅2 τmax

0.784
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Safety Factor Per DET ≔ns =――
Sy

σvm

0.877

Safety factor less than 1. This interference fit design is unsafe.

Contact Length ≔L ⋅1.25 in

COF @Interface ≔μ 0.2

Total Contact Force ≔F =⋅⋅μ (( ⋅⋅⋅π 2 R L)) P ⎛⎝ ⋅2.782 104 ⎞⎠ lbf

Transmitted Torque Capacity ≔TRQ =⋅F R 2318.3 ⋅ft lbf
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≔di ⋅0 mm ≔do ⋅300 mm ≔d ⋅150 mm ≔L ⋅25 mm

≔a =―
di
2

0 mm ≔c =―
do
2

150 mm ≔R =―
d
2

75 mm

≔Eo ⋅207 GPa ≔νo 0.3 ≔Ei ⋅207 GPa ≔νi 0.3

Fit Type: Force-Fit Basic Diameter ≔D =d 150 mm

Table A-11 gives the Tolerance garde of H7: ≔ΔD 0.04 mm

For u6: ≔Δd ⋅0.025 mm

Hub ID, Max: ≔Dmax =+D ΔD 150.04 mm

Hub ID, Min: ≔Dmin =D 150 mm

For shaft with u6 fit, its Fundamental Deviation from Table A-12: ≔δF ⋅0.190 mm

Shaft OD, Min: ≔dmin =+D δF 150.19 mm

Shaft OD, Max: ≔dmax =++D δF Δd 150.215 mm

Range of Interference: ≔δmin =-dmin Dmax 0.15 mm ≔δmax =-dmax Dmin 0.215 mm

Unilateral tolerance is commonly used for dimensional specification in interference-fit design.

So for shaft OD: 150.19 (+0.025/-0.000) mm

For hub ID: 150.040 (+0.000/-0.040) mm

Calculate Max Interfacial Contact Pressure 
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δmax
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Failure Assessment Yield Strenght of 1050 CD Steel ≔Sy ⋅580 MPa

Critical Stress @Hub ID Interface ≔ro =c 150 mm
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185.44 MPa

≔σ1 =σθ 185.437 MPa ≔σ2 0 MPa ≔σ3 =σr -111.262 MPa

Max Shear Stress ≔τmax =―――
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148.35 MPa
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259.612 MPa

Safety Factor Per DET ≔ns =――
Sy

σvm

2.234

Both safety factors are ~2, the risk of design failure is low.

Calculate Min Transmitted Torque

Minimum Contact Pressure ≔δ =――
δmin
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77.625 MPa

Axial Length of Interface: =L 25 mm

Friction Coefficient: ≔μ 0.2

Total Friction Force: ≔Fr =⋅⋅μ (( ⋅⋅⋅π 2 R L)) P 182899.6 N

Resisting Torque: ≔Trq =⋅R Fr 13717.5 ⋅N m
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