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A model for threaded fastener tightening was developed to create
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an environment to study dynamic tightenings. That model includes
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with Kalman Filters. The shown accuracy is above 95%

Figure 1. Schematic representation of the simulation model for a bolted joint. Model subcomponents and signal flow.
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A model that can be used for the friction components (Under Head Friction The joint model is expected to give a better understanding of the tightening In a Master Thesis the Extended Kalman Filter (EKF) and Unscented
and Thread Friction) has been developed to model the friction losses with ~ dynamics and thus open possibilities for advanced tightening strategies, Kalman Filter (UKF) for Clamp Force estimation has been evaluated. The
varying normal force (clamp force in the case of a bolted joint) and angular  such as model based control, optimal tightening or simulation-based result was very promising and showed a deviation of less than 5% at shut
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5 L - Friction is assumed to constantly change during a tightening. A potential Figure 6. Clamp force estimation
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Figure 2. Friction torque according to the friction model. Torque components divided in
the share of coulomb friction, dynamic friction and Stribeck friction.
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