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Abstract
This paper investigates the use of new methods for the design of robot arms to improve their accuracy
and strength without the use of expensive components or exotic gear systems. The result is a system
with increased reliability compared to existing ones in this price category. The compromise we made
is the use of a trapezoidal screw, similar to those used in CNC machines, that significantly reduces
the speed but increases the overall accuracy and strength of the entire arm. Thus a millimeter precision
can be achieved or even submillimeter depending on the type of screw used increasing the payload
as necessary. The mechanical advantage is considerable and is not subject to the backlash
phenomenon, so the control scheme can be kept open using stepper motors and eliminating the need
to use expensive position sensors and closed loop control schemes that requires intensive processing
power. In this paper we present the relation between the parameters and the screw speed, accuracy
and strength screw and a series of case studies that highlight the benefits of using this particular type
of actuator arm screw. The prototype developed under this work has three degrees of freedom and
can be used for very precise pick and place operations.
Keywords: Robot, robotic, cost, design, reliability, precision
References:
[1] Echeverria, G. (n.d.). Simulating complex robotic scenarios with MORSE.
[2] Hsu, M.-hui. (2008). Planetary Hypocycloid (Epicycloid) Mechanisms Design. IAENG
International Journal of Applied Mathematics, 38:4(November).
[3] Koenig, N., & Howard, A. (2004). Design and Use Paradigms for Gazebo , An Open-Source
Multi-Robot Simulator. IEEE/RSJ International Conference on Intelligent Robots and Systems (pp.
2149-2154).
[4] Nayfeh, S.A. (2004). The Dynamics of Lead-Screw Drives: Low-Order Modeling and.
Transactions of the ASME, 126(June), 388-396. doi:10.1115/1.1771690.
[5] Vibration Analysis of Ball Screw Drive System for CNC Machine Tool. (n.d.). Retrieved from
http://www.scientific.net/AMR.139-141.1224.
[6] V.M. Cătuneanu, Angelica Bacivarov, Structuri electronice de înaltă fiabilitate: toleranţa la
defectări, Editura Militară, București, 1989.

