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ABSTRACT

Generally, marine transmissions contain straight shafts and helical gears, meaning that enginerooms require
more space. In order to guarantee a levelengine space forconical involute gears or beveloid gears, both of which
are important machine parts, a conical gear was used to replace the traditional cylinder gear. Owing to weak
points such as the point contact phenomenon of the teeth, a limitation of thewidth of each tooth in terms of the
addendum, the variational modification coefficient,and the difficulty of processing, research about conical involute
gears remains at a standstill.

Along with the increasing number of applications of conical involute gears, research on conical gear design
technology is necessary. In this paper, in an effort to enhance conical gear design technology, research on the

3D modeling and stress analyses of helical conical involute gearswere done.
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Fig. 1 The geometrical morphology of spur gear
and 3D model
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Fig. 2 The geometrical morphology of helical
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Fig. 3 The geometrical morphology of conical
e gear and 3D model
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Fig. 5 Profile of helical conical gear
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Fig. 6 3D model layout of conical gear
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Fig. 8 Profiles of helical conical gear tooth
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Fig. 9 Multi patterns of tooth profile
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Fig. 10 3D models of helical conical gear
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Fig. 11 Conical gear pairs in gearbox
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Fig. 12 Constraints and mesh for analysis
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Table 2 Stress analysis values of conical gear

Moment(N-m)
200 | 300 | 400
Minimum Unmodified | 592.3 | 740.8 | 865.3
principal
stress(MPa) 0.1 mm 479.7 | 593.4 | 684.5

> Unmodified ¢ = 0.1 mm
Equivalent |5, odified | 3613 | 443.7 | 517.9 Fig. 16 Minimum principal stress in moment of 300 N-m

Crowning(c)

(von-mises)
stress(MPa) 0.1 mm 302.5 | 380.6 | 445.1
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F=— Unmodified|
0 —e—c=0.1mm

800

750

700

650

Unmodified ¢ =0.1 mm

o0 Fig. 17 Minimum principal stress in moment of 400 N'm
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Fig. 13 Minimum principal stress
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Fig. 18 Equivalent stress in moment of 200 N-m
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420 A
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380
360
340 -

Equivalent (von-mises) stress (MPa)

320 4

300

200 300 400 3y iy
Moment (N*m) 2164 Min 14731 Min

Unmodified ¢ =01 mm

Fig. 14 Equivalent (von-mises) stress
Fig. 19 Equivalent stress in moment of 300 N-m

Unmodified ¢ =0.1 mm Unmodified ¢ = 0.1 mm
Fig. 15 Minimum principal stress in moment of 200 N-m Fig. 20 Equivalent stress in moment of 400 N-m

_50_



Wiz UL QRFEslole] 3D maPs} AW el B AF
FHI AT R A, A3, ALE
Z 7

Fig. 21 Contact shape of

surface(Unmodified)

tooth

T Ry
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