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Abstract

The load distribution of meshing surface is the basis of design and strength rating of helical gear.
The unit-line load analysis model based on the transmission error, meshing face and transverse
stiffness of helical gear was established. The distribution of unit-line load and transmission error
was calculated by numerical method. The feature coordinate system considering both tooth pro-
file and axial factor was established for ease of design and checking. Two reverse tapers’ contact
model was proposed to simulate the helical gear pair. The more accurate thermal elastohydrody-
namic lubrication analysis model was established. The oil film thickness, pressure and tempera-
ture fields of contact point and flash temperature along the feature coordinate were obtained. The
results show: the middle part of tooth profile bears a large proportion of load and its variation law
is the same as the angle error. The feature coordinate system proposed in this paper can reflect
the characteristics of the load distribution and satisfy the requirement of helical gear strength
check. The flash temperature calculated by thermal elastohydrodynamic lubrication method is
almost the same with Blok flash temperature in dedendum and middle part of tooth profile. The
study in the paper can provide the basis for the helical design and check of scuffing load capacity
of helical gear pair.
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Table 1. The parameters of the helical gear
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Figure 1. The stiffness distribution of helical gear end face
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Figure 2. The meshing model and contact face of helical gear
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Figure 3. The analysis model of length of the contact line of helical gear
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Figure 4. The unite-linear load distribution of helical gear
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Figure 5. The 3D transmission error distribution of helical gear
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Figure 6. Unite-linear load and transmission error distribution of helical gear
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Figure 7. Contact analysis model of helical gear
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Figure 8. The bulk temperature fields solved by FEM method
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Figure 9. The thickness and pressure of the oil film
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Figure 10. The temperature fields of the oil film
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Figure 11. The flash temperature of helical gear
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