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Mate: Tightening is by head ratation with the nut (tapped part) stationary.

Minimum Preload Value = 13330 N
Total Preload Requirement = 20948 N
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FASTENER INFORMATION

Thread Details: M12 x 1.75 Coarse Thread
Proof Load: 69941 N

JOINT ASSEMBLY DETAILS

Head Condition: Black oxide steel nut or bolt, no oil, machined steel bearing surface.

Thread Condition: Black oxide steel external thread, no finish on steel intemal thread, no lubricant.
Outer friction dia: 22.50 mm Inner friction dia: 13.00 mm
Tightening Torque: 72.00 Nm Prevailing Torque: 1.50 Nm
Minimum Preload: 13330 N Maximum Preload: 33633 N
DETAILS OF APPLIED FORCES
Axial Force: 0 M

Direct Shear Force: 2500 N

Force required for functional reasons (e.g. dlevis pull up, gasket prestress, etc.): 4000 N
PRELOAD ANALYSIS

Joint clamp force reduction: 0 N

Minimum Preload Required: 4448 + 12500 + 4000 = 20948 N
Maximum Preload Required: 20948 x 2.52 = 52853 N

Design Margin = 33633 / 52853 = 0.64

FASTENER OVERLOADING ANALYSI¢

Maximum Fastener Force: 33633.00 N

Design Margin = 2.36

FASTENER FATIGUE ANALYSIS

Fastener Fatigue Endurance Limit: 48.88 N/mm?

Design Margin > 1000.00

SURFACE PRESSURE ANALYSIS

Maximum Surface Pressure: 89.56 N/mm?

Design Margin = 1.34

Property Class/Grade: 10.9
Min. Yield Strength: 940.00 N/mm?2

OVERALL CONCLUSIONS

One or more design margins are below unity and an investigation should be completed to assess what improvements

can be introduced.

Lower value of the applied axial dynamic force: 0 N (Used in fatigue analysis.)
Camp Force required to prevent joint shear movement: 12500 N

Preload Loss from Embedding: 4448 N (0.0290 mm loss)

Conclusion: The fastener will fail to provide sufficient preload.

Direct Force that would Yield the Fastener: 79210.52 N
Conclusion: The maximum fastener force is below yield.

Induced Alternating Stress in the Fastener: 0.00 N/mm2
The fastener should not sustain fatigue failure.

Compressive Strength for the Material: 120.00 N/mm2
Conclusion: The surface pressure is acceptible.

Thread Stress Area: 84.267 mm2
Min. Tensile Strength: 1040.00 N/mm?2

Head Friction Values: 0.120
Thread Friction Value: 0.120
Effective friction dia: 17.750 mm

Tightening Factor: 2.52
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