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Strength Analysis of Aluminum Rack Housing of Rack and Pinion Steering Systems

00000A.NISHINO

In the study of reverse input static strength of rack and pinion steering gears, the strength of aluminum rack housing was
simulated by a linear finite element analysis on the rack housing. However, this method was not accurate enough causing
substantial errors in estimation of the fracture position and the fracture load. In order to solve this problem, a more
sophisticated simulation method has been developed taking account of non-linearity of the material as well as the contact
and the transmission of forces between components. This method has improved the prediction accuracy of the fracture
position and the fracture load through evaluation of maximum principal strain in the rack housing.
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Reverse input static strength test
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Load direction input from rack end
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Diagram of maximum principal strain
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Fracture point during static reverse input strength test
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Housing deformation mode
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Relationship between load and maximum principal strain
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Results of simulation
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