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8.5. Rolling Element Linear Motion Bearings

Figure 8.5.36  Gothic arch groove linear guides. (Courtesy of NSK Corp.)

Figure 8.5.37 Stiffness and load capacity of linear guides of Figure 8.5.36. (Courtesy of
NSK Corp.)
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A Z direction force with a Y axis offset causes Y direction forces in the bearing carriages with
bearing carriages 1 and 4 acting as a couple with carriages 2 and 3:
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Various manufacturers’ catalogs give specialized examples of this general case, but the general form
is more amenable to inclusion in a spreadsheet program, where one can enter all types of forces
and locations and then click the mouse and see their effect on the bearing reaction forces. With
these reaction forces and bearing stiffnesses, estimates of the carriage error motions can easily be
determined for inclusion in the machine’s error budget.

Four bearing carriages at the corners of a structure work well to support boxy-type structures
such as machine columns that support other axes; however, in some cases when supporting a boxy
structure it may be desirable to distribute the load along the rails to decrease local deformations. In



