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Parameter Design Method of Variable Transmission Ratio
Recirculating-Ball Steering

DUAN Dongsheng, MAO Shimin, GUO Zheng, REN Zhongyi, GUO Wenchao, ZHENG Wei

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Focusing on the irrelevance and contradiction of different objectives such as contact
ratio, reversing continuity and some other requirements, a design method for the rack-sector pair
with variable transmission ratio is proposed. This method begins with the middle section of the
sector, obtaining a non-circular rack and a non-circular sector and overcoming the deficiency of
inflexible design brought by beginning with a spur rack or involute sector. The calculating
methods of contact ratio and reversing angle are analyzed, and design objectives are then defined.
Parameters of the middle section of the sector are selected as design parameters, and their impacts
on design objectives are discussed respectively. An optimization strategy for design parameters is
decided. A design case of a variable ratio steering indicates that the rack-sector pair obtained with
this method can meet requirements of transmission continuity and reversing continuity, and the
sector avoids undercutting and addendum pointing. The proposed design method takes all the
requirements into consideration, has more degrees of design freedom, and performs efficiently
and practically.
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