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Abstract: In view of the imperfect design method of the crowned involute spline and the un-
certainty of the range of the modification amount, a method of designing the crowned involute
spline was proposed by using the allowable stress of the spline tooth surface and the interference
of the inner and outer splines to determine the range of the crowned amount of the crowned spline.
Taking the spline of a central transmission rod of an aero engine as an example, design of the

crowned spline was carried out; and the contact characteristics of the ordinary spline were com-
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pared with those of the crowned spline under the alignment and misalignment state respectively.
The research results showed that under the aligned condition, ordinary spline contact stress was
concentrated on the tooth loading end, while the contact stress of the crowned spline was located
in the axial tooth middle and the contact stress increased; in the misalignment state, the number
of contact tooth pairs of the ordinary spline significantly reduced and the contact stress significant-
ly increased, while the load-sharing effect of the crowned spline was significantly improved and
the contact stress significantly reduced. As the misalignment increased, the ordinary spline had
the risk of tooth breakage due to interference, while the crowned spline could still engage but the
number of disconnected tooth pairs increased, and the contact stress also increased sharply. The
determined range of the crowned spline modification amount was reasonable, and it can quantita-
tively couple the tooth backlash, misalignment compensation ability, and the modification
amount. The research results provide an important theoretical basis for designing aero crowned

splines, controlling the misalignment and improving the load-bearing capacity and the wear life.
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Table 1 Parameters of the spline of a central

transmission rod
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Table 2 Parameters of splines’ material
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Table 3 Design results of the crowned spline
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Fig.9 Maximal contact pressure of tooth surface of crowned spline
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Table 6 Maximum of Mises stress and contact slipping

. AXTH A Mises i J) R i #%
xR 8/(%) pu/MPa S/pm
0 300 0.72

i AL 0.1 1364
0.12 13.25

SO AL A 0.1 311

B AR C 0.1 571
SOY AR A 0.12 5.67
SR AEHE C 0.12 4.45
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Fig.10 Contact pressure distribution of spline under 0.12° misalignment
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