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Design and performance analysis of integrated roller bearing and roller

screw mechanism for precision linear motion
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Article Information Abstract
Original Research Paper This research aims to develop an integrated mechanism of roller bearing and roller screw to achieve
Received: 25 December 2024 high resolution of axial displacement. Accordingly, the bearing and roller screw were simultaneously
Accepted: 14 April 2025 designed and analyzed on a single screw to optimize axial and radial load capacity. An initial model for
the bearing and power transmission was designed and manufactured. Results indicated that in assumed
Keywords: dimension of mechanism, if the roller rotation is halted, the torque required to rotate the screw
Roller Screw increases up to 9.5 N.m, which can lead to roller failure. Experiments showed that with identical roller-
Roller Screw Bearing screw diameter and pitch, and opposing thread directions, rolling occurs while linear motion
Actuator approaches zero. Under ideal conditions, the linear displacement per screw revolution was measured at

0.2 mm. one design for the bearing and one design for power transmission were selected in this
research. Kinematic and finite element simulations were conducted on both the bearing and power
transmission. In the kinematic simulation, power transmission was examined in three different sizes,
while the bearing was assessed in a single size. Results revealed that as axial load increased up to 100,
the linear speed of the nut and the angular speed of the roller decreased by up to 4.5% in the initial
steps due to compression between threads. In the finite element simulation, the axial load capacity of
the roller screw bearing was determined to be 8 kN, while that of the power transmission was 7 kN.
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