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Measurement Method for Tooth Profile Error of Steering Rack

Ooooo0s. YASUHARAD OO O OOK. YAMANAKA

Automotive steering systems are designated as critical safety parts, and mechanical parts used in
them require high precision. The rack and pinion mechanism is widely used in steering systems, but the
special support structure of the rack makes it difficult to fully evaluate gear meshing performance with
conventional measurement methods for tooth profile error based on a datum in the workpiece, as is done
with normal gears. Therefore, we proposed a unique measurement method that takes the rack support
structure into account. Furthermore, we applied the measurement method to variable rack, which is
increasingly used with the aim of achieving better driving stability.
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Structure of steering system
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Rack and pinion, rack support structure
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Stroke of rack supported by rack guide and rack bush
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Rack and pinion specifcations
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Geometric displacement of rack tooth profile

65



AF7VVIRS v O OEERENEFE

proposed methods
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Coordinate measuring machine
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Tooth profile errors calculated using conventional and
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Tooth profile errors of prototype rack evaluated using
conventional and proposed methods
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Prototype variable rack
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Meshing diagram of variable rack
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Variable stroke ratio parameters
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Stroke error of prototype variable rack
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Tooth profile errors of prototype variable rack
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