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Reverse and Forward Combined Design of Variable Ratio Rack and

Sector Gear in Recirculating Ball-type Steering Gear
LIU Yingping', WANG Qingtao’
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Abstract : Taking the rack and sector gear of recirculating ball type steering gear as an example, describes the designing process
of reverse and forward designs. The point coordinate data on the tooth profile surface is obtained from the 3D scanned point cloud
data, and the basic geometric parameters of the rack and sector gear is calculated. Based on the CATIA design software platform,
standard rack and tool models are built with the transmission relationship formula and variable ratio of rack and sector gear by
theoretical calculation, and the development and processing process of gear cutting tool are simulated by Boolean reduction to
establish variable ratio sector gear model. Reverse design is combined with theoretical calculation and forward design of
parametric model to obtain the desired design graphics and parameters, which can serve as the guidance for variable ratio tooth
profile machining.
Keywords : recirculating ball —type steering gear; variable ratio rack and sector gear; reverse and forward combined design;

reverse design in CATIA; parameterized template; obtain coordinate values of point cloud
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Dim iPoint

For Each iPointln bodyl. HybridShapes

Dim Coord(2)

iPoint. GetCoordinates Coord

Sheetl. cells(i + 1, 1) = iPoint. Name

Sheetl. cells(i + 1, 2) = Round( Coord(0), 6)

Sheetl. cells(i + 1, 3) = Round( Coord(1), 6)

Sheetl. cells(i + 1, 4) = Round( Coord(2), 6)

i=i+1

Next

myPath = "E; \\ TAE-2024\\ A8 4R S\ "

dateString = Format( Date, " yyyy—mm—dd" )

timeString = Format( Time, " ~hh—mm=-ss" )

newName = " JH{AEFR—" &dateString&timeString& " . xlsx"

wbh. SaveAsFilename ; =myPath&newName

End Sub
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